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Preface 


Physicians make decisions on a daily basis. Some are relatively simple and 
respond to a common problem, but others are complex and are based on mul- 
tiple inputs, including a patient”s symptoms, laboratory studies, and, often- 
times imaging data. The conclusion of the decision-making process often 
1eads to an avenue of therapy, vvhether it be observational, pharmacologic, or 
surgical. Frequently, multiple options are available, and factors such as 
patient age and expectation often influence this process. 

Algorithms, or decision trees, are a technique by vvhich specific clinical 
problems can be approached in a logical and organized manner. The algo- 
rithms presented in Czifical Decisions in Urology are up-to-date approaches 
by experts in the field. Authors have presented their personal approach but 
have attempted to be encompassing of others” thoughts as vvell, The purpose 
of the algorithm is to present the reader vvith a practical guide that vvill assist 
in evaluating and managing clinical urologic problems. The decision-making 
process that is presented is not meant to be dogmatic, but rather a usable 
method that has been successful in the author”s experience. 

Tmportantly, remember that the most significant aspect of the algorithm lies 
not in the detail but rather in the process. One reader may follovv the algorithm 
as stated, vvhich in itself requires a decision, vvhereas another may disagree 
vvith the specific approach and decide to follovv another course: this, too, 
requires a decision. The importance of the algorithm İes in its interpretation 
and its influence on clinical decisions. If by reading and by revitevving an algo- 
rithm, a clinician is better able to develop a specific plan of action, then vve 
have achieved our goal, 

Many have contributed to this text. AII authors are experts in their 
field, and their efforts and thoughts are greatly appreciated by the edi- 
tors. VVe also appreciate the effort of the staff at BC Decker Inc, partic- 
ularly Ms. Paula Presutti and Montgomery Kersell. VVithout her input 
and his perseverance, this book vvould not have become a reality. 


Martin L Resnick, MD 

Vack S. Elder, MD, FACS, FAAP 
L Patrick Spirnak, MD, FACS 
October 2003 
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Introduction 


Algorithms, or decision trees, are commonly employed tools in business, and 
vve all recognize that they have applications in medicine. This text is an effort 
to portray diagrammatically a decision-making process in urology. Each 
chapter is presented as an algorithm vvith appropriate text, and the topics vary 
based on a patient”s symptoms, signs, or specific disease. Important infor- 
mation includes patient history, physical findings, and laboratory evalua- 
tions. Therapeutic approaches are based on the authors” experience and the 
interpretation of the available data. 

Each algorithm can be used independently, but there are crossovers and 
references to others. VVe hope that this text vvill serve as a handy reference to 
individuals presented vvith both specific and broad problems that relate to the 
practice of urology. 
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Evaluation of the Urologic Patient 


Martin 1. Resnick, MD, dack S. Elder, MD, FACS, FAAP, and 4. Patrick Spirnak, MD, FACS 


The evaluation of the urologic patient requires a thorough 
history that relates to both the general health of the patient 
and the specific urologic complaints. A complete physical 
examination is also required. Based on these 1nitial steps, 
appropriate laboratory tests should be conducted and cor- 
related vvith appropriate diagnostic imaging. In most 
instances, assessing these data permits the physician to 
arrive at a proper diagnosis and to institute appropriate 
therapy. 


The History 

To obtain the history, the physician must be an interested 
listener vvho asks specific questions to further elucidate the 
problem. Many patients present vvith complaints related to 
pain, and it is important to characterize the pain so that its 
site of origin can be established. For example, renal pain 
characteristically results in aching in the flank or in the 
region of the costovertebral angle, or both, and is usually 
caused by distention of the renal capsule, as in acute 
polynephritis and acute renal ureteral obstruction. On the 
other hand, ureteral pain is commonly associated vvith the 
passage of stones or blood clots and tends to be localized 
to the flank, is colicky in nature, and, if the lovver ureter is 
involved, tends to be localized to the İovver quadrant. 
Children usually do not develop localizing symptoms and 
often present vvith generalized abdominal pain, nausea, 
and vomiting in association vvith acute renal or ureteral 
obstruction. Bladder and prostate pain are often associated 
vvith increased bladder irritability, manifested by urinary 
frequency, dysuria, and urinary urgency. Penile or scrotal 
pain is usually continuous and localized to the penis or 
scrotum, hovvever, patients vvith acute torsion or acute tes- 
ticular pain may have associated nausea and vomiting. 


Another complaint of urologic patients relates to 
abnormalities of voiding. The act of micturition is com- 
plex, often, acute problems are readily apparent to the 
patient, and prompt evaluation is required. It is also 
important to remember that severe abnormalities can yield 
subtle changes that develop over a prolonged period of 
time. VVhether the underlying disorders are inflammatory, 
neoplastic, neurogenic, or obstructive in nature, the symp- 
toms of voiding dysfunction are often similar. Patients 
complain of urinary frequency or urgency, dysuria, hesi- 
tancy, nocturia, and enuresis. Polyuria, pneumaturia, and 
hematuria require careful documentation and further eval- 
uation. VVhen evaluating patients vvith hematuria, estab- 
lish vvhether the pain and the irritative symptoms coexist 
and vvhether the hematuria is total, initial, or terminal in 
character. 


Rarely, a patient discovers, or is discovered to have, an 
abdominal mass. This mode of presentation is more com- 
mon in infants and young children and is usually sympto- 
matic of a hydronephrotic or dysplastic kidney or tumor of 
the kidney or the adrenal gland. Patients vvith renal tumors 
may palpate the mass in the upper quadrant or may 
describe a sense of fullness on that side. The patient should 
be carefully questioned about concomitant hematuria, 
vveight 1oss, and, in males, the presence of acute varico- 
cele. Patients in chronic urinary retention may palpate a 
midline or a nontender mass in the suprapubic region. 


Nonspecific genitourinary complaints may be related to 
sexual dysfunction. The patient should specifically 
describe the nature of the problem: the onset and frequen- 
cy of the problem, as vvell as the patient”s partners, are key 
points in the evaluation. Most frequently, men complain of 
absent or diminished erectile potency, premature efacula- 
tion, decreased libido, or retrograde efaculation. The clini- 
cian should assess carefully for diabetes mellitus, vascular 
disease, and the use of antihypertensive medications, all of 
vvhich may alter sexual function. 


Physical Examination 
VVhen evaluating a specific urology problem, clinicians 
usually limit their evaluation to the genitourinary tract, 
hovvever, patients vvith systemic localized disease may 
require general anesthesia and surgery and therefore 
should alvvays have a complete evaluation. 


Palpate the abdomen to detect enlargement of the kid- 
neys and the presence of renal or other abdominal masses. 
Further, the bladder should be palpated and percussed to 
detect any distention. Inspecting and palpating the external 
genitalia usually reveal any pathologic processes that 
affect these structures. In males, the examination should be 
performed in both the supine and upright positions, in 
females, the dorsal lithotomy position is the most suitable. 
Carefully examine the skin and hair for inflammatory 
Tesions, parasites, and dermatitis secondary to long-stand- 
ing urinary incontinence. Note the pattern of hair distribu- 
tion. In the uncircumcised male, the foreskin should be 
completely retracted to detect the presence of phimosis, 
inflammation, or tumor. Thoroughly inspect the glans, and 
note the position of the urethral meatus. This is particular- 
İy important vvhen evaluating children vvith hypospadias 
and/or chordee. 


The secrotum comprises several layers, including the 
skin, the dartos muscle, and the cremasteric muscle. Fevv 
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pathologic processes affect the scrotum. In cases of true 
eryptorchidism, the ipsilateral scrotum is usually underde- 
veloped. If the scrotum is enlarged, one should first differ- 
entiate an inguinal hernia from those structures normally 
present in the scrotum. All intrascrotal masses should be 
transilluminated to differentiate fluid-filled from solid 
structures. If no testicle is present in the scrotum, the cli- 
nician should carefully palpate the inguinal canal, the 
external ring, and the base of the penis for the missing 
organ. In small children vvith active cremasteric muscles, it 
is often difficult to differentiate a retractile testicle from 
true eryptorchidism. By having the child squat, usually the 
retractile testicle vvill be forced into the scrotum vvhere it 
can be readily palpated. 


In females, a complete gynecologic examination should 
be performed because of the intimate association betvveen 
the female reproductive organs and the urinary tract. 
Examine the labia mafora for evidence of Bartholin eysts. 
The patient should perform a Valsalva maneuver to deter- 
mine the extent of a cystocele or the presence of a recto- 
cele. If the patient has complained of stress urinary 
incontinence, the bladder should be filled and the patient 
asked to cough or strain to reproduce the incontinence. 


A carefully performed rectal examination is mandatory. 
The examination can be performed vvith the patient in bed 
in the lateral or knee-—chest position but most often is per- 
formed 1n the office examining room vvith the patient bend- 
ing over the table. The clinician should inspect the anus 
and assess the tone of the rectal sphincter. This is particu- 
larly important in patients vvith suspected neurogenic blad- 
der dysfunction. Prior to examining the prostate, palpate 
the rectal vvall to detect the presence of intrinsic tumors. 
Examine the prostate, noting its size and consistency, and 
palpate the median furrovv and lateral margins. Induration 
or firmness suggests early prostatic carcinoma, vvhereas a 
hard gland strongly suggests advanced disease. The gland 
may feel soft ovving to secondary-to-acute inflammation or 
infection. Palpation or prostatic calculi may produce crepi- 
tation, the presence of prostatic calculi should be con- 
firmed vvith plain radiographs. There is a distinct interface 
betvveen a nodule and the surrounding prostatic tissue in 
nodular hyperplasia, the carcinomatous nodule tends to 
blend into the surrounding tissue. 


Laboratory Evaluation 
Many laboratory studies are available for evaluation of the 
urologic patient, and these are evolving as methodology 
improves. Physicians are increasingly avvare of the need to 
use laboratory studies in a cost-effective manner, selecting 
only those studies that they believe are pertinent. On 
admission to the hospital, most patients routinely receive a 
complete blood count, serum chemistry survey, and urinal- 
ysis. This broad screening approach provides the physician 
vvith a superficial metabolic and chemical survey of each 
patient. Many urologic patients are elderly and tend to 


have multiple medical problems, some of vvhich have not 
been recognized. The admission laboratory screening data 
facilitate such recognition. 


Determination of renal function plays an important role 
in the clinical management of many urologic patients, and 
several laboratory studies, including serum creatinine and 
blood urea and nitrogen, are available. Urinalysis is essen- 
tial in evaluating all urologic patients, along vvith a thor- 
ough qualitative chemical analysis of proteinuria and 
gİycosuria and a specific examination of the sediment to 
assess for the presence of casts, blood cells, and bacteria. 
More specific functional studies can be performed if 
required. Urine culture and sensitivity tests are important 
vvhen urinary tract infection is suspected. More specific 
studies such as three-glass urinalysis may be helpful in 
diagnosis. Other specific laboratory tests such as tumor 
markers (prostate-specific antigen, c:-fetoprotein, and 
5-human chorionic gonadotropin) and specific urine and 
serum chemistries can be obtained, depending on the spe- 
cific problems of the patient. 


Diagnostic and lmaging Studies 
Cystoscopy and ureteroscopy are endoscopic procedures 
that are essential to evaluating the urologic patient. Direct 
imaging of the urinary tract is not only essential diagnosti- 
cally but also often serves a therapeutic role. Cystoscopy is 
also key vvhen assessing patients vvith voiding dysfunc- 
tions, in fact, treatment is often based on the data obtained. 
Studies employed to evaluate erectile dysfunction are as 
follovvs: Doppler studies to measure penile blood flovv, 
cavernosometry to measure corporal function, and imaging 
studies (pelvic angiography, cavernosography) to assess 
both arterial supply and venous drainage. 


The development of nevv imaging studies has greatly 
enhanced the diagnostic capabilities of the urologist. Plain 
radiographs and intravenous urography have been used for 
many years and continue to serve vvell in assessing a vvide 
range of problems. The knovvledge gained not only pro- 
vides anatomic information related to the urinary tract but 
also often provides information related to the functional 
capabilities of these structures. Ultrasonography provides 
valuable anatomic information. This technique is often 
used to assess kidney size and to exclude the presence of 
hydronephrosis in patients for vvhom contrast agents are 
avoided because of allergy or impairment of renal func- 
tion. In addition, ultrasonography is also used to assess 
patients vvith chronic renal disease or congenital abnor- 
malities of the urinary tract and those vvho require ongoing 
careful monitoring. Repeated use of ultrasonography 
reduces the exposure of these patients to unnecessary irra- 
diation. Other useful applications include bladder ultra- 
sonography to determine residual urine, and scrotal 
ultrasonography is being used vvith increasing frequency 
and has various applications, specifically, to assess prostate 
size and assist in biopsy. Computed tomographic studies 


provide finely detailed anatomic information, vvhich has 
proved invaluable in assessing the urologic patient. 
Retrograde studies, eystography, and urethrography are 
used for the evaluation of specific disorders. Using eystog- 
raphy to detect the presence of vesicoureteral reflux is 
almost routine in children vvith recurrent urinary tract 
infections, urethrography is essential vvhen stricture dis- 
ease is suspected. Physicians order these more specific 
studies to confirm or establish a specific diagnosis. Other 
techniques such as positron emission tomography (PET) 
scanning and magnetic resonance imaging (MRT) also pro- 
vide useful anatomic information. 


Radionuclide studies are helpful in assessing the func- 
tional capabilities of the urinary tract, in particular, the 
ability of the kidneys to concentrate urine and to drain. 


Evaluation of the Urologic Patient 


Computer programs, vvhich are both reliable and repro- 
ducible, allovv for assessing differential renal function. 
Bone scans help to assess the presence of metastatic dis- 
ease, namely, in patients vvith carcinoma of the prostate. 
Finally, testicular imaging is particularly useful in the 
pediatric patient vvho presents vvith an “acute scrotum.” 
Testicular imaging differentiates the torsed testicle from 
the acute epididymis and likely should be performed vvhen 
the diagnosis is in doubt. 


In summayy, to evaluate the urologic patient, the clini- 
cian should begin vvith a careful history and a physical 
examination, follovved by appropriate laboratory, diag- 
nostic, and imaging studies. This process vvill establish 
the proper diagnosis so that appropriate therapy can be 
instituted. 


SECTION 1 


EVALUATION BY COMPLAINT OR LABORATORY FINDING 
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Hematuria can be associated vvith multiple medical and 
surgical problems, ranging from minor incidental findings 
to urologic neoplasm. The finding of blood in the urine 
prompts the need for a more thorough evaluation. Blood in 
the urine can originate from any site along the urinary 
tract. Gross blood or clots in the urine generally prompt a 
patient to seek medical attention, and painless gross hema- 
turia requires a complete urologic vvork-up: urinalysis, cul- 
ture, eytology, upper tract imaging, and eystoscopy. 
Patients vvith gross hematuria have about five times the 
number of life-threatening conditions vvhen compared vvith 
patients vvith microscopic hematuria."? Evaluating micro- 
scopic hematuria is more controversial. Evaluations of 
microscopic hematuria have resulted in the discovery of 
significant disease in 3.4 to 569£ of individuals and in the 
discovery of malignancy in 0 to 2696 of individuals. These 
vvide ranges reflect differences in age and sex of patient 
populations.”” Hematuria is a sign of potentially life- 
threatening disease and deserves evaluation. 


A Evaluation begins vvith a complete urologic history and 
physical examination. In addition, a serum creatinine 
should be dravvn on those referred for hematuria. 
Frequency, urgency, dysuria, urethral discharge, and 
suprapubic or perineal pain suggests an inflammatory 
or infectious process. The clinician should look for a 
family history of stones, renal disease, or sickle cell 
anemia. Patients may give a history of recent trauma, 
vigorous exercise, sexual activity, or menstruation, 
suggesting a benign etiology.”” Glomerulonephritis is 
generally preceded by a recent upper respiratory tract 
infection associated vvith acute onset of hypertension 
and edema. Several medications may induce a chemi- 
cal eystitis, papillary necrosis, or allergic nephritis and 
hematuria. A description of accompanying pain may 
help to localize the bleeding site. Consider total pain- 
1ess gross hematuria to be of neoplastic origin until 
proven othervvise. Blood that appears at the onset of 
micturition and then clears frequently originates from 
the prostate, seminal vesicles, or urethra. Blood origi- 
nating from the bladder trigone, vesicle neck, or poste- 
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rior urethra appears at the end of urination. Hematuria 
throughout urination suggests vesical, ureteral, or renal 
pathology. Patients vvith risk factors for significant dis- 
ease should be identified and treated as high risk. These 
risk factors include a smoking history, an occupational 
exposure to chemicals or dyes (benzenes or aromatic 
amines), a history of gross hematuria, age x 40 years, 
a previous urologic history, a history of irritative void- 
ing symptoms, a history of urinary tract infection, a 
history of analgesic abuse, and a history of pelvic irra- 
diation or eyclophosphamide usage.” 


VVhen hematuria is suspected, one must perform a 
urinalysis on a clean-catch, midstream, fresh urine 
specimen. Patients should avoid strenuous exercise or 
instrumentation for at least 48 hours prior to giving a 
sample.5-10 Tn addition, trauma, sexual activity, men- 
struation, and viral illness may result in positive 
results. Repeat urinalysis should be performed, and, if 
normal, additional evaluation is not necessary. In 
females, the labia should be separated and, in uncir- 
cumcised males, the foreskin retracted to avoid con- 
tamination. If there is evidence of contamination, a 
nev/ specimen should be obtained and consideration 
given to a catheterized specimen. VVhen dipstick is pos- 
itive for blood, a microscopic evaluation for blood cells 
must be performed. Various studies have reported that 
betvveen 13 and 216? of healthy individuals have some 
degree of hematuria."”15 In 1926, Addis reported 
microscopic examination of overnight urine specimens 
from presumably healthy medical students and found 
red blood cells in 40 of 60 specimens.” The 95 to 9896 
confidence limits for hematuria in a healthy population 
are reported as under 3 red blood cells per high-povver 
field (RBC/HPF).” The recommended definition of 
microscopic hematuria is x 3 RBC/HPF on microscop- 
ic evaluation of the urinary sediment from tvvo of three 
properly collected urinalysis specimens.? Risk factors 
for significant urologic disease must be considered 
vvhen deciding vvhether or not to evaluate those vvith 
c 3 RBC/HPF. 
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SECTION 1 Evaluation by Complaint or Laboratory Finding 


C In a prospective study by Khadra and colleagues, 1396 


of 1,930 patients evaluated for microscopic and 
macroscopic hematuria vvith a mean age of 58.3 years 
vvere found to have urinary tract infections.1” Those 
found to have urinary tract infections should undergo 
treatment vvith appropriate antibiotics and then under- 
go repeat urinalysis. Further evaluation is required for 
all men and some vvomen to rule out anatomic abnor- 
mality that may have led to infection. If repeat urinal- 
ysis after treatment continues to have x 3 RBC/HPF 
vvithout evidence of infection, then vvork-up should 
continue. 


Hematuria in the presence of proteinuria or red cell 
casts suggests glomerular disease and vvarrants renal 
consultation. A total protein excretion of 5 1 g/24 h 
vvould be unlikely vvithout parenchymal disease or 
gross hematuria./7 Further, the presence of a high pro- 
portion of dysmorphic red blood cells or renal insuffi- 
ciency should prompt further medical evaluation. 


AII patients vvho have been previfouslİy defined as “high 
risk” need to undergo eystoscopy and eytologic evalua- 
tion. Cytology can be obtained from a voided specimen 
or from a bladder vvash at the time of eystoscopy. For 
T1ovv-risk patients——those vvho are asymptomatic and 
vvithout risk factors for transitional cell carcinoma— 
urine eytology or eystoscopy may be performed.6 
Cystoscopy is required for all those vvith positive or 


atypical or suspicious eytology. Cystoscopy in lovv-risk 
patients has very lovv yield (x 196). Currently, there are 
insufficient data to recommend the routine use of void- 
ed urinary markers.6 


Upper urinary tract imaging is essential for full evalu- 
ation of the renal parenchyma and pelvicaliceal sys- 
tem. Evaluation may consist of an intravenous 
urography (IVU), ultrasonography (US), computed 
tomography (CT) scan, or magnetic resonance imag- 
ing (MRD,. In patients vvith normal renal function and 
vvithout contraindication to contrast dye, TVU or CT 
urography should be considered as the initial imaging 
modality.$ If IVU is performed, physicians should be 
avvare of its limited sensitivity in detecting small renal 
masses. If CT is performed, a noncontrast scan should 
be performed, first, follovved by contrast films and a 
KUB or CT scout topogram in those vvho are high risk 
or vvithout evidence of stones. US can be performed 
vvith or vvithout retrograde studies in those vvith con- 
trast allergies or poor renal function. 


G Patients vvho have a complete urologic evaluation 


vvithout pathologic findings should be closely moni- 
tored over the next 3 years. Consider repeating uri- 
nalysis, eytology, and blood pressure at 6, 12, 24, and 
36 months. Further, clinical fudgment must be used 
to determine if a complete evaluation should be 
repeated. 
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Abdominal Masses in Children 
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The etiology of abdominal masses in children varies 
vvith age. The mafority of abdominal masses in the 
nevvborn are genitourinary in origin. In older children, 
hovvever, a greater percentage of nonurologic causes (eg, 
hepatosplenomegaly ovving to leukemia, İymphoma) 
becomes apparent. 


A An abdominal sonogram is the initial examination of 
choice in evaluating abdominal masses. Ultrasonography 
demonstrates both the location and the density of the 
mass. Usually the mass can be localized into one of four 
areas: retroperitoneum, anterior abdomen, liver, or 
pelvis. Ultrasonography vvill identify the mass as pre- 
dominantly eystic, solid, or of a mixed pattern. 


B Most retroperitoneal masses are renal in origin, fol- 
Tovved by adrenal and then miscellaneous causes. Those 
Tesions identified as eystic by ultrasonography should 
be evaluated by computed tomography (CT) scan or 
magnetic resonance imaging (MRT) and, vvhen indicat- 
ed, by voiding eystourethrogram (VCUG). Benign renal 
masses constitute over 7596 of retroperitoneal masses in 
infants under 1 month of age. Solid masses are usually 
mesoblastic nephroma or neuroblastoma. Hovvever, 
these are much less common than eystic masses. In 
children greater than 1 year of age, solid retroperitoneal 
masses are much more common. 


C “Cystic” lesions of the urinary tract include 
hydronephrosis (ureteropelvic yunction TUPTI obstruc- 
tion, posterior urethral valves, multicystic kidney), 
polyeystic kidney, duplication anomalies, and vesi- 
coureteral reflux. Obstruction should be evaluated 
further vvith a diuretic renogram. 
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D Anterior abdominal masses are primarily gastrointesti- 
nal in origin. An upper gastrointestinal (UGİT) series 
and/or barium enema may be used as an initial evalu- 
ation follovving ultrasonography. In older children, 
splenomegaly may be the etiology secondary to 
Teukemia, mononucleosis, or İymphoma. 


E Most pelvic masses in the infant are of genital tract or 
bladder origin. Extraurinary tract pelvic masses may 
cause secondary hydronephrosis as vvell, A careful rec- 
tal examination vvith the bladder decompressed is essen- 
tial to diagnosis. 
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Renal Mass 


Martin 1. Resnick, MD 


Today, in most instances, renal masses are detected either 
by ultrasonography (US) or by computed tomography 
(CT), performed for an unrelated reason. Although many 
patients present vvith either pain or hematuria, in approxi- 
matfely one-half of individuals, the imaging study is carried 
out for evaluation of pain or nonspecific symptoms that the 
patient may be experiencing. The renal masses found in 
this setting are termed “incidental” and tend to be smaller 
and of İlovver grade than those found in the symptomatic 
patient. Most renal masses prove to be simple renal cysts, 
but renal tumors must be excluded. Treatment is often 
clearly indicated by imaging and laboratory studies. 


A First, the clinician should perform a thorough physical 
examination. If a large mass is present, it is typically 
readily palpable. Laboratory studies are beneficial, and 
microscopic hematuria may be detected. 


B Ultrasonography: If a renal mass is detected by intra- 
venous urography (TVU), US also helps in differentiating 
a eystic lesion from a solid one. This study could also 
benefit patients vvho have had a mass detected by CT. 
True eysts do not require further study, but solid or inde- 
terminate masses require CT imaging, if not previously 
performed. Angiomyolipoma are highly echogenic, 
ovving to their high fat content, and, again, magnetic res- 
onance imaging (MRTD), and CT are excellent imaging 
studies to confirm this diagnosis. Renal malignancies are 
solid and heterogenous and often have indistinct borders, 
compared vvith a simple benign renal eyst. 


C CT is being used vvith increasing frequency. Usually, 
the mass is initially detected vvith this study. The study 
may also be carrted out follovving TVU or US. As vvith 
US, truly eystic masses that are seen on CT require no 
further evaluation, solid masses are most commonly 
malignant tumors and should be considered surgical 
Tesions. Further evaluation of the indeterminate mass is 
required, but, generally, surgical exploration is required 
to establish a true diagnosis. 


D The role of biopsy in assessing an indeterminate mass 
remains controversial. Although core or aspiration biop- 
sies are relatively safe, the study benefits only if a posi- 
tive diagnosis is established. If blood or fibrous tissue is 
identified, one cannot necessarily rule out the presence 
Of a renal malignancey. This is the problem vvith a biop- 
sy: in other vvords, it is helpful only if it is positive. 
Biopsies of renal masses have not been shovvn to be 
associated vvith tumor seeding along the punctured tract, 
have not shovvn an 1increase in the rate of metastases, or 
have not been shovvn to influence a patient”s survival. 
Aspirated cells can by studied eytologically. Helpful 
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biochemical studies of aspirated fluid include choles- 
terol and lactate dehydrogenase (LDH), hovvever, gener- 
ally, these have not been definitive. Because of the 
reliability of US and CT, routine puncture is not required 
for patients vvith simple eystic disease or in patients vvith 
a defined solid renal mass that suggests malignancy. 


E MRİI or venacavography are valued in assessing tumor 
thrombus involving the renal vein or vena cava. CT 
scan and US often raise suspicion of the presence of 
this involvement, MRT and inferior venacavography 
are more definitive. These studies provide information 
about the extent of the thrombus and the degree of 
involvement, particularly vvithin the vena cava. 


F Angiography can reveal abnormal vascular patterns asso- 
ciated vvith small renal malignancies that are not 
detectable by other diagnostic modalities. About 1096 of 
renal malignancies are avascular, therefore, continued 
observation is required for patients vvhose studies do not 
establish a diagnosis of malignancy. In the past, angiog- 
raphy vvas performed in association vvith partial nephrec- 
tomy and radical nephrectomy, vvhereas today it is 
unnecessary and has only limited application in those 
patients vvith exceedingly large tumors. Prior to partial or 
radical nephrectomy for renal cell carcinoma, evaluate the 
patient for metastatic disease. Similarly, ensure adequate 
function of the contralateral kidney. Although many urol- 
ogists desire the anatomic information obtained by renal 
arteriography, today most exclude arteriography com- 
pletely and reserve the procedure for patients vvith 
exceedingly large tumors. Angioinfarction can be per- 
formed at the time of an angiographic study, but typically 
this is reserved for those vvith large masses vvith potential 
difficulty intraoperatively of gaining control of the renal 
hilum and associated pedicle. 


G The size and extent of the tumor thrombus, either in the 
renal vein or vena cava, can often dictate the type of sur- 
gical procedure. The surgeon uses a simple cavotomy to 
remove small thrombi belovv the hepatic veins. If the 
thrombus is above the diaphragm or extends to the right 
atrium, cardiopulmonary bypass is usually required. 
Experience vvith exsanguination and hypothermia has 
also been shovvn to be effective. 


Additional Readings 
Amendola MA. Comparison of MR imaging and CT in the evaluation of 
renal masses. CRC Crit Rev Diagn Imaging 1989:29:117—22. 
Ascenti G, Zimbaro G, Mazziotti S, et al. Contrast-enhanced povver 
Doppler US in the diagnosis of renal pseudotumors. Eur Radiol 
2001:11:2496-9. 
Choyke PL. MR Tmaging in renal cell carcinoma. Radiology 1988:169: 
5727. 
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Fein AB, Lee İK, Balfe DM, et al. Diagnosis and staging of renal cell carci- 
noma, a comparison of MR imaging and CT. ATIR Am 7 Roentgenol 
1987:148:749-55. 

Hara 1, Miyake H, Hara S, et al. Role of percutaneous image-guided 
biopsy in the evaluation of renal masses. Ürol Int 2001:67:199—202. 

Tohnson PT, Nazarian LN, Feld Rİ, et al. Sonographically guided renal 
mass biopsy: indications and efficacy. 7 Ultrasound Med 2001129: 
749-53. 

Mignon F, Mesurolle B, Ariche-Cohen M, Vanel D. Value of CT guided 
renal biopsies: retrospective revievv of 67 cases. / Radiol 2001:82:907-11. 

Reddan DN, Rai GV, Polascik TT. Management of small renal tumors: 
an overvievv. Am / Med 2001:110:558—62. 
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scan. Urology 2000:55:286-9. 
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classified indeterminate by imaging studies. 7 Urol 2001:165:322—3. 

Spahn M, Portillo FT, Michel MS, et al. Color Duplex sonography vs. 
computed tomography: accuracy in the preoperative evaluation of 
renal cell carcinoma. Eur Urol 2001:49:337—42. 

Uhlenbrook D, Fischer C, Beyer HK. Angiomyolipoma of the kidney. 
Comparison betvveen magnetic resonance imaging, computed tomog- 
raphy and ultrasonography for diagnosis. Acta Radiol 1988:29:523—7. 

Zubarev AV, Nasnikova 1, Kozlov VP, et al. Ultrasonography angiogra- 
phy: nevv perspectives in diagnosis of renal mass lesions. Ter Arkh 
2001:73(8):46—50. 
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Acute Scrotal Svvelling in Children 


dack S. Elder, MD, FACS, FAAP 


A Serotal svvelling may be acute or chronic, painful or 
painless. Abrupt onset of painful scrotal svvelling neces- 
sitates prompt evaluation as some conditions, such as 
testicular torsion and incarcerated inguinal hernia, 
require emergency surgical management. The differen- 
tial diagnosis is shovvn in Tables 5-1 and 5-2. 


A detailed history is helpful in determining the cause 
Of the svvelling and includes (1) onset of pain—vvith tes- 
ticular torsion the pain often is sudden in onset and may 
be associated vvith exercise or minor genital trauma, (2) 
duration of pain: (3) radiation of pain—inguinal discom- 
fort is common vvith an inguinal hernia or epididymitis, 
and associated flank pain may occur vvith passage of a 
ureteral calculus, (4) previous episodes of similar pain, 
vvhich are common in boys vvith intermittent testicular 
torsion or inguinal hemia, (5) nausea and vomiting, 
vvhich are associated vvith testicular torsion and inguinal 
hernia: and (6) irritative urinary symptoms (dysuria, 
urgency, and frequency) indicative of a urinary tract 
infection, vvhich can cause epididymitis. Boys vvith lovver 
urinary tract pathology may be prone to epididymitis. 


Physical examination in boys vvith a painful secrotum 
may be difficult. Some clinicians have advocated per- 
forming a spermatic cord block or administering intra- 
venous analgesia to facilitate the examination, but such 
measures are usually unnecessary. Scrotal vvall erythe- 
ma is common in testicular torsion, epididymitis, tor- 
sion of the appendix testis, and an incarcerated hernia. 
In boys vvith a normal cremasteric reflex, testicular tor- 
sion is unlikely. Absence of a cremasteric reflex, hovv- 
ever, is nondiagnostic. 


Pertinent laboratory studies include a urinalysis and 
culture. A positive urinalysis is suggestive of epi- 
didymitis. Serum studies generally are not helpful in 
establishing a diagnosis unless a testis tumor is suspect- 
ed. Follovving initial evaluation, imaging studies may be 
helpful in establishing the diagnosis. These studies 
include a color Doppler ultrasonography and radionu- 


Table 5-1 Differential Diagnosis of Serotal Masses in 
Boys and Adolescents 


Painful Painless 
Testicular torsion Hydrocele 
Torsion of appendix testis Inguinal hernia” 
Epididymitis Varicocele” 
Trauma: ruptured testis/hematocele Spermatocele” 


Testicular tumor” 
Henoch-Schönlein purpura” 
Idiopathic scrotal edema 
2, Au... 


Inguinal hernia (incarcerated) 
Mumps orchitis 


“Occasionally associated vvith discomfort. 
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Table 5-2 Differential Diagnosis of Scrotal Svvelling in 
Nevvborns 


Hydrocele 

Inguinal hernia (reducible) 

Inguinal hernia (incarcerated) 

Testicular torsion” 

Secrotal hematoma 

Testicular tumor 

Meconium peritonitis 

Epididymitis” 
25-——.-..—...—.,K............uuuxununununununununununuuununununuğma.. 


“Occasionally associated vvith discomfort. 


clide testicular flovv scan. Tmaging studies are used to 
assess vvhether testicular blood flovv is normal, reduced, 
or increased. İn addition, if a hydrocele is present and 
the testis is nonpalpable, or if an abnormality of the 
testis is found, ultrasonography may be helpful. 
Tmaging studies are not 10096 accurate: they should not 
be used to decide vvhether a boy vvith testicular pain 
should be referred for urologic care. 


B Tf there is painless scrotal svvelling and a normal testis, 
the most common causes are hydrocele, hernia, idio- 
pathic scrotal edema (ISE), Henoch-Schönlein purpura 
(HSP), and varicocele. A hydrocele may develop vvith 
painful disorders such as torsion of the testis, epi- 
didymitis, trauma, or tumor. In such cases the testis 
often is not palpable. 


A hydrocele is an accumulation of fluid in the tunica 
vaginalis. Approximately 1 to 296 of male neonates have 
a hydrocele. In most cases, the hydrocele is noncommu- 
nicating (the processus vaginalis vvas obliterated during 
development). In such cases, the hydrocele fluid disap- 
pears by 1 year of age. If there is a persistently patent 
processus, the hydrocele persists and becomes progres- 
sively larger during the day and is small in the morning. 
A rare variant of a hydrocele is the abdominoscrotal 
hydrocele, in vvhich there is a large, tense hydrocele that 
extends into the lovver abdominal cavity. In some older 
boys, a noncommunicating hydrocele may result from an 
inflammatory condition vvithin the scrotum, such as tes- 
ticular torsion, torsion of the appendix testis, epididymi- 
tis, or testicular tumor. The risk of a communicating 
hydrocele is the development of an inguinal hernia. 


On examination, hydroceles are smooth and non- 
tender. Transillumination of the scrotum confirms the 
fluid-filled nature of the mass. If compression of the 
fluid-filled mass completely reduces the size of the 
hydrocele, an inguinal hernia is the likely diagnosis. 


Most hydroceles resolve by 12 months of age, fol- 
1ovving reabsorption of the hydrocele fluid. If the 
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SECTION 1 Evaluation by Complaint or Laboratory Finding 


Figure 5-1 


nal 


16 


Envelopment by 
tunica vaginalis 


Torsion betvveen 
epididymis and testis 


İnversion of 
epididymis 


Normal 


Congenital abnormalities associated vvith intravagi- 
torsion. 


hydrocele is large and tense, hovvever, early surgical 
correction is recommended because it is difficult to 
verify that the child does not have a hernia, and large 
hydroceles rarely disappear spontaneously. Hydroceles 
persisting beyond 12 to 18 months of age are usually 
communicating and should be repaired. Surgical cor- 
rection is similar to a herniorrhaphy. Through an 
inguinal incision, the spermatic cord is identified, the 
hydrocele fluid is drained, and a high ligation of the 
processus vaginalis is performed. 


Inguinal hernias are similar to hydroceles and are dis- 
cussed in Chapter 94, “Pediatric Hydrocele and Hernia.” 


A varicocele is an abnormal dilatation of the 
pampiniform plexus in the scrotum. Dilatation of the 
pampiniform venous plexus results from valvular 
incompetence of the spermatic vein. Approximately 
1590 of adult men have a varicocele, 15976 of these men 
are subfertile. Varicocele is the most common surgical- 
İy correctable cause of subfertility in men. A varicocele 
is found in 5£€c of adolescent boys but is rare in boys 
aged less than 10 years. Varicoceles occur predom- 
inantly on the left side, are bilateral in 10976 of cases, 
and rarely involve the right side only. A varicocele in a 
boy less than 10 years, or one on the right side, may be 
indicative of an abdominal or retroperitoneal mass, an 
ultrasonographic scan should be performed. 


A varicocele usually is a painless paratesticular 
mass, often described as a “bag of vvorms.” 
Occasionally patients describe a dull ache in the affect- 
ed testis. Usually the varicocele is decompressed vvhen 
the patient is supine and prominent vvhen standing. 
Testicular size should be documented because, if the 
affected testis is small, spermatogenesis probably has 
been adversely affected. 


The goal of varicocelectomy is to maximize chances 
for fertility. Surgical treatment of varicoceles in chil- 
dren and adolescents is indicated in boys vvith a signif- 
icant disparity in testicular size, pain in the affected 
testis, or if the contralateral testis 1s diseased or absent. 
Typically the involved testis enlarges and catches up 
vvith the normal testis over the follovving 1 to 2 years. 


Varicocelectomy should also be considered in boys vvith 
a large varicocele, even vvithout a disparity in testicular 
size. Surgical repair is performed by ligation of the 
veins of the pampiniform plexus through an inguinal 
incision or by ligating the internal spermatic vein in the 
retroperitoneum. The operation is carried out on an 
ambulatory basis. 


A spermatocele is a eystic lesion containing sperm 
that is attached to the upper pole of the sexually mature 
testis. Spermatoceles are usually painless and are inci- 
dental findings on physical examination. Enlargement 
Of the spermatocele or pain is an indication for removal. 


Testicular and paratesticular tumors can occur at any 
age, including the nevvborn. Approximately 6576 are 
malignant. Most present as a painless, hard testicular 
mass that does not transilluminate. Scrotal ultrasonog- 
raphy should be performed to confirm the finding of a 
testicular mass and may help to delineate the type of 
testis tumor. The serum tumor markers ox-fetoprotein 
and B-human chorionic gonadotropin should be deter- 
mined. Definitive therapy includes surgical exploration 
through an inguinal incision. In most cases a radical 
orchiectomy, consisting of removal of the entire testis 
and spermatic cord, is performed, but if the ultrasono- 
graphic study or surgical exploration suggests that the 
tumor is benign, such as a teratoma or epidermoid eyst, 
removal of the mass only may be performed. 


Torsion of the appendix testis is the most common 
cause of testicular pain in boys betvveen 2 and 11 years 
but is rare in adolescents. The appendix testis is a 
stalk-like structure that is a vestigial embryonic rem- 
nant of the müllerian (paramesonephric) ductal system 
that is attached to the upper pole of the testis. VVhen it 
undergoes torsion, progressive inflammation and 
svvelling of the testis and epididymis occur, resulting 
in testicular pain and scrotal erythema. The onset of 
pain is usually gradual. Palpation of the testis usually 
reveals a 3 to 5 mm, tender, indurated mass on the 
upper pole. In some cases, the appendage that has 
undergone torsion may be visible through the scrotal 
skin, termed the “blue dot” sign. In some boys, distin- 
guishing torsion of the appendix from testicular tor- 
sion is difficult. In such cases, a testicular flovv scan or 
color Doppler ultrasonography may be helpful. 


The natural history of torsion of the appendix testis 
is for the inflammation to resolve in 3 to 10 days. 
Nonoperative treatment is recommended, including bed 
rest and analgesia vvith nonsteroidal anti-inflammatory 
medication for 5 days. If the diagnosis is uncertain, 
scrotal exploration is recommended. 


Testicular torsion requires prompt diagnosis and treat- 
ment to save the testis. Torsion is the most common 
cause of testicular pain in boys 12 years and older and is 
uncommon in those less than 10 years. İt is caused by 
inadequate fixation of the testis vvithin the scrotum 
resulting from a redundant tunica vaginalis, allovving 
excessive mobility of the testis (Figure 5-1). The abnor- 


mal attachment has been termed a “bell clapper” defor- 
mity and is often bilateral. Shortly after torsion occurs, 
venous congestion begins, subsequently, arterial flovv is 
interrupted. The likelihood of testis survival depends on 
the duration and severity of torsion. VVithin 4 to 6 hours 
of absent blood flovv to the testis, spermatogenesis may 
be lost. 


Testicular torsion produces acute pain and svvelling 
of the scrotum. On examination, the scrotum is svvollen, 
tender, and often difficult to examine. The cremasteric 
reflex is nearly alvvays absent. The condition can be dif- 
ferentiated from an incarcerated hernia because svvelling 
in the inguinal area is often absent. If the pain has lasted 
Tess than 4 to 6 hours, manual detorsion may be attempt- 
ed. This maneuver is performed by rotating the testis 
outvvard (the left testis is rotated clockvvise). Successful 
manual detorsion results in dramatic pain relief. 


Treatment is prompt surgical exploration and detor- 
sion. In 9096 of cases, the gonad vvill survive if explored 
vvithin 6 hours of torsion. Survival decreases rapidly 
vvith a delay of more than 6 hours. If the degree of tor- 
sion is 360 degrees or less, the testis may have sufficient 
arterial flovv to allovv the gonad to survive, even after 24 
to 48 hours. The testis is then fixed in the scrotum vvith 
nonabsorbable sutures, termed scrotal orchiopexy, to 
prevent torsion in the future. The contralateral testis 
should be fixed in the scrotum because the condition 
may be bilateral. If the testis appears nonviable, 
orchiectomy is performed. 


Testicular torsion can also occur in the fetus or 
neonate and results from incomplete attachment of the 
tunica vaginalis to the scrotal vvall and is “extravaginal.,” 
VVhen torsion occurs in utero, the baby is usually born 
vvith a large, firm, nontender testis. Usually the ipsilat- 
eral hemiscrotum is ecchymotic. In these cases, the testis 
is rarely viable because torsion vvas a remote event. 
Hovvever, the contralateral testis is at increased risk for 
torsion until 1 month beyond term. Many pediatric urol- 
Ogists recommend exploration to establish the diagnosis, 
remove the necrotic testis, and anchor the contralateral 
testis. İn other cases, the initial examination is normal, 
and acute scrotal svvelling is recognized subsequently. In 
such cases, the testis occasionally may be saved. 


Acute inflammation of the epididymis is an ascend- 
ing retrograde infection from the urethra, through the 
vas into the epididymis. This condition causes acute 
scrotal pain and svvelling. It is rare before puberty and 
should raise the question of a congenital abnormality of 
the vvolffian duct, such as an ectopic ureter entering the 
vas. After puberty, epididymitis becomes progressively 
more common and is the principal cause of acute 
painful scrotal svvelling in young, sexually active adult 
men. Urinalysis usually reveals pyuria. Epididymitis 
can be infectious (usually gonococcus, Chlamydia), but 
often the organism remains undetermined. Treatment 
consists of bed rest and antibiotics. Differentiation from 
torsion can be difficult, and in children surgical explo- 
ration is usually required. 
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E In some children the history and/or clinical findings 
may be equivocal. Color Doppler ultrasonography or 
radionuclide testicular flovv scan can be used to confirm 
the presence or absence of testicular blood flovv. These 
studies should not be used for confirmation of torsion. 
If torsion is suspected, prompt surgical exploration is 
necessary. 


Color Doppler ultrasonography allovvs assessment 
of testicular blood flovv and testicular morphologic fea- 
tures. Testicular torsion is diagnosed if the blood flovv 
is absent or reduced. Accuracy is 959£ if the ultrasono- 
grapher is experienced. A false-negative study (ie, 
demonstrates excellent testicular blood flovv) may 
occur in a boy vvith testicular torsion if the degree of 
torsion 1s less than 360 degrees and the duration of tor- 
sion is short because there may be continued testicular 
perfusion. In addition, in prepubertal boys, blood flovv 
may be difficult to demonstrate in as many as 3096 of 
normal testes. 


The ?”"Tc-pertechnetate testicular flovv scan can 
demonstrate vyhether there is blood flovv to the testis. 
Follovving intravenous infection of the radionuclide, 
flovv and static images are obtained. Testicular torsion 
usually appears as a “cold spot” of absent flovv to the 
affected testis. Inflammatory conditions usually cause 
hyperemia. Accuracy in demonstrating blood flovv is 
approximately 9596. A false-negative scan may occur 
in a boy vvith testicular torsion if the degree of torsion 
is less than 360 degrees. The test can often be obtained 
on an emergent basis during the day, but at night it may 
take 2 to 3 hours to perform and interpret the study. 


Additional Readings 

Allen TD, Elder 1S. Shortcomings of color Doppler sonography in the 
diagnosis of testicular torsion. / Urol 1995:154:1508—10. 

Diamond DA, Paltiel H/, DiCanzio T, et al. Comparative assessment of 
pediatric testicular volume: orchiometer versus ultrasound. 7 Urol 
2000:164:1111-4. 

Tefferson RH, Perez LM, Toseph DB. Critical analysis of the clinical 
presentation of acute scrotum: a 9-year experience at a single insti- 
tution. / Urol 1997:158:1198-—200. 

Kass ET. The acute scrotum. Pediatr Clin North Am 1997:44:1251—66. 

Kass ET, Stork BR, Steinert BVV. Varicocele in adolescence induces left 
and right testicular volume loss. BTU Int 2001:87:499—501. 

Lenzi A, Gandini L, Bagolan P, et al. Sperm parameters after early left 
varicocele treatment. Fertil Steril 1998:69:347—9. 

Matteson TR, Stock VA, Hanna MK, et al. Medicolegal aspects of testic- 
ular torsion. Urology 2001:57:783-6. 

Nussbaum Blask AR, Bulas D, Shalaby-Rana E, et al. Color Doppler 
sonography and scintigraphy of the testis: a prospective, compara- 
tive analysis in children vvith acute scrotal pain. Pediatr Emerg Care 
2002:18:67-71. 

Paltiel H/, Connolly LP, Atala A, et al. Acute scrotal symptoms in boys 
vvith an indeterminate clinical presentation: comparison of color 
Doppler sonography and scintigraphy. Radiology 1998:207:223—31. 

Pinto K), Noe HN, Terkins GR. Management of neonatal testicular tor- 
sion. / Urol 1997,158:1196-7. 

Sheldon CA. The pediatric genitourinary examination. Inguinal, ure- 
thral, and genital diseases. Pediatr Clin North Am 2001:48:1339—80. 

Thomas 1, Elder /TS. Testicular grovvth arrest and adolescent varicocele: 
does varicocele size make a difference? 7 Urol 2002:168:1689—91. 
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Anuria or Oliguria 


Martin 1. Resnick, MD 


A Anuria, the absence of urine formation, requires prompt 
and thorough urologic evaluation. Most patients are 
asymptomatic, hovvever, if acute obstruction secondary 
to stone disease is evident, the evaluation is directed 
tovvard the specific problem. The presence of associated 
disease, particularly malignancies, should be revievved 
because ureteral metastases vvith associated anuria are 
common. İf prerenal causes exist, stabilize the patient”s 
cardiovascular status vvith the use of appropriate med- 
ication and intravenous fluids, and monitor central 
venous pressure. Obtain serum and urine studies prior 
to using diuretics, such drugs alter urine formation and 
prevent correct interpretation of results. 


B Urethral catherization is mandatory because it is essen- 
tial to differentiate betvveen true anuria and urinary 
retention. If urine is present in the bladder, assess the 
patient for continued urine production. In the presence 
of urinary retention, evaluate patients for bladder outlet 
obstruction. Obstruction is most often caused by benign 
prostatic hyperplasia, prostatic carcinoma, or urethral 
stricture disease. 


C In patients vvith an empty urinary bladder or lack of 
urine production, ultrasonography of the kidneys helps 
to differentiate an obstructive phenomenon, such as 
hydronephrosis, from chronic renal disease. It vvill also 
differentiate bilateral small kidneys and chronic renal 
disease from acute renal failure. In the latter situation, 
the kidneys are often enlarged, vvith altered parenchy- 
mal echogenicity. Anuria and acute failure can also 
result from acute arterial occlusion, either bilaterally or 
in a solitary functioning kidney. Arteriography is 
required if this process is suspected. 


18 


D Vvhen hydronephrosis is detected, radiographic studies 
are essential to locate the site of obstruction and assist 
in relieving the obstruction. After the obstruction has 
been relieved or bypassed and the patient has been sta- 
bilized, further evaluation and therapeutic measures 
can be instituted. Percutaneous nephrostomy is being 
used vvith increasing frequency: the procedure can be 
performed under local anesthesia, and complications 
are minimal. Once the patient is stabilized, further 
studies can be performed to localize the site of obstruc- 
tion and assess its cause, and further therapy can be 
planned. 


Additional Readings 

Anderson RT, Linas SL, Berns AS, et al. Non-oliguric acute renal failure. 
N Engl 7 Med 1977:296:1134—9. 

Anglicheau D, Duvic C, Nedelee G. Sudden anuria due to indinavir crys- 
talluria. Nephron 2000:86:364—5. 

Hata M, Tachibana M, Deguchi N, Hitsukavva S. Recovery of renal func- 
tion after 72 days of anuria caused by ureteral obstruction. 7 Urol 
1983:140:833—5. 

Khafehdehi P. Reversible acute renal failure vvith prolonged oliguria and 
gross hematuria in a case of paroxysmal nocturnal hemoglobinuria. 
Scand 7 Urol Nephrol 2000:34:284—6. 

Mantel GD. Care of the critically ill parturient, oliguria and renal failure. 
Best Pract Res Clin Obstet Gynaecol 2001:15:563—81. 

Mekori YA, Steiner ZP, Bernheim 1, et al. Acute anuric bilateral ureteral 
obstruction in malignant İymphoma. Am 1 Med Sci 1984:287:70-2. 

Shokeir AA, Shoma AM, Mosbah A, et al. Noncontrast computer tomog- 
raphy in obstructive anuria: a prospective study. Urology 2002:59: 
8614. 

Sladen RN. Oliguria in the ICU. Systematic approach to diagnosis and 
treatment. Anesthesiol Clin North Am 2000:18:739—52. 
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Antenatal Hydronephrosis 


dack S. Elder, MD, FACS, FAAP 


Antenatal Hydronephrosis 

Maternal ultrasonography is used to determine fetal 
gestational age and vvell-being of the fetus in high-risk 
pregnancies and as a screening tool in those vvith a fam- 
ily history of congenital abnormalities, as vvell as nor- 
mal mothers. In 196 of pregnancies, a structural fetal 
anomaly is detected, and often the urinary tract is 
involved. The probability of detecting a structural 
anomaly by prenatal ultrasonography depends on the 
experience and skill of the sonographer and usually is 
better late in gestation vvhen the fetus is larger and an 
abnormality is easier to image. 


An anomaly involving the genitourinary tract is pres- 
ent in as many as 1 in 50 to 1 in 100 pregnancies, 
depending on the sonogram eriteria. Anomalies of the 
urinary tract detectable by prenatal ultrasonography 
include obstructive lesions, conditions that mimic 
obstruction (such as vesicoureteral reflux), eystic dis- 
ease, and renal agenesis (Table 7-1). Most obstructive 
anomalies occur more commonly in males, and unilat- 
eral disorders are more common on the left side. The 
timing and type of evaluation necessary in the nevvborn 
period depend on the nature of the abnormality visual- 
ized on ultrasonography. 


The human kidney is derived from the ureteral bud 
and the metanephric blastema. During the fifth vveek of 
gestation, the ureteral bud arises from the mesonephric 
(vvolfflan) duct and penetrates the metanephric 
blastema, vvhich is an area of undifferentiated mes- 
enchyme on the nephrogenic ridge. The ureteral bud 
undergoes a series of approximately 15 generations of 
divisions and by 20 vveeks gestation forms the entire 
collecting system, that is, the ureter, renal pelvis, 
calyces, papillary ducts, and collecting tubules. Under 
the inductive influence of the ureteral bud, nephron dif- 
ferentiation begins during the seventh vveek. By 20 
vveeks, vvhen the collecting system is completely devel- 
oped, approximately one-third of the nephrons are pres- 
ent. Nephrogenesis continues at a nearly exponential 
rate and is complete by 36 vveeks. 


Throughout normal gestation, the placenta functions 
as the fetal hemodialyzer, and the fetal kidneys play a 
minor role in the maintenance of fetal salt and vvater 
homeostasis. Formation of urine begins betvveen the 
fifth and ninth vveeks of gestation. The rate of urine 
production increases throughout gestation and, at term, 
urine output is 28 to 50 mL/h. Normally, fetal urine is 


hypotonic. The glomerular filtration rate (GFR) has 
been measured at 6 mL/min per 1.73 m? at 28 vveeks 
gestation, increasing to 25 mL/min per 1.73 m? at term, 
and thereafter triples by 3 months of age. The main fac- 
tors responsible for this rise in GFR include an increase 
in the capillary surface area available for filtration, 
changes in intrarenal vascular resistance, and redistrib- 
ution of renal blood flovv to the cortical nephrons, in 
vvhich the mafority of nephrons are located. A congeni- 
tal obstructive lesion of the urinary tract may have a 
deleterious effect on renal function. 


In a normal fetus, the bladder is visualized as early as 
14 vveeks gestation. Although the kidneys also may be 
seen at 14 vveeks, they should alvvays be visualized by 
18 vveeks. Identification of a filled bladder provides evi- 
dence of renal function. Conversely, nonvisualization of 
the urinary bladder, particularly in association vvith 
oligohydramnios, suggests that renal function is poor. 
There are standards for normal fetal renal size, and kid- 
ney circumference remains constant at approximately 
one-fourth of the abdominal circumference throughout 
gestation. Normaliy, the fetal ureter is not seen. Fetal sex 
may be determined early in gestation and requires the 
unequivocal visualization of the penis, or scrotum, or 
both, or the labia mafora. In one study, 4096 of fetuses 
under 24 vveeks gestation vvere definitely identified as to 
sex, vvith misdiagnosis occurring in only 396. 


Assessment of the amniotic fluid is important as 
vvell, During the first trimester, amniotic fluid repre- 
sents a transudate of maternal plasma. Beyond 18 
vveeks, nearly all of the amniotic fluid is the result of 
voided urine. Thus, vvith high-grade bladder outlet 
obstruction or bilateral renal agenesis, the volume of 
amniotic fluid is severely diminished (oligohydramnios 
or anhydramnios). Prolonged oligohydramnios results 
in impairment of fetal lung development and pul- 
monary hypoplasia, vvhich is fatal. Consequently, the 
identification of obstructive uropathy in association 
vvith oligohydramnios often is predictive of a poor out- 
come. Because visualization of the fetal kidneys may 
be marginal until 18 to 20 vveeks gestation, and 
because fetal urine output does not contribute signifi- 
cantly to amniotic fluid during the first trimester, it is 
not uncommon for a nevvborn vvith obstructive uropa- 
thy to have a normal fetal sonogram during the first 
trimester. In order to be certain that renal development 
1s normal, ultrasonography at or beyond 20 vveeks ges- 
tation is necessary. 
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SECTION 1 Evaluation by Complaint or Laboratory Finding 
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SECTION 1 Evaluation by Complaint or Laboratory Finding 
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A potentially obstructive anomaly is recognized by 
demonstrating a dilated renal pelvis or calyces, ureter, 
and/or bladder. The later the sonogram is performed, 
the more likely an existing anomaly vvill be detected 
because the renal pelvis enlarges throughout gestation. 
Obstructive lesions are almost alvvays characterized by 
a fetal renal pelvic diameter more than 10 mm after 24 
to 26 vveeks gestation. 


In the fetus vvith bilateral hydronephrosis and a distend- 
ed bladder, the most important prognostic feature is the 
volume of amniotic fluid. If the amniotic fluid volume 
1s normal, then renal function should be sufficient to 
allovv normal pulmonary development. Usually the 
renal cortex is visualized and may be demonstrated to 
be normal, vvhereas in other cases macroscopic renal 
eysts may be seen, vvhich are strongly suggestive of 
dysplasia. The fetus should be monitored every 2 vveeks 
to ascertain that the volume of amniotic fluid remains 
normal. If oligohydramnios develops, the cause should 
be determined. Early delivery is not advised, except for 
the rare cases in vvhich the amniotic fluid volume 
diminishes significantly, vvhich may have an adverse 
effect on pulmonary development. 


The primary life-threatening congenital urologic 
anomalies include posterior urethral valves, urethral 
atresia, and prune-belly syndrome, vvhich usually are 
characterized by bilateral hydroureteronephrosis and a 
distended bladder that does not empty. Because of the 
adverse consequences of oligohydramnios on the 
developing airvvay, survival might be improved if 
amniotic fluid can be restored by bypassing the 
obstructive lesion vvith a vesicostomy or placement of 
a shunt betvveen the bladder and amniotic space. The 
main considerations in determining fetal management 
include overall fetal vvell-being, gestational age, 
vvhether the hydronephrosis is unilateral or bilateral, 
amnfiotic fluid volume, and absence of other structural 
and chromosomal abnormalities. 


Treatment of the obstructed fetal urinary tract by 
diverting the urine into the empty amniotic space may 
allovv normal renal development to occur and restore 
amniotic fluid dynamics, stimulating lung development. 
Unfortunately, the complication rate vvith vesicoamni- 
otic shunt placement has been significant in some cen- 
ters, including shunt migration, urinary ascites, 
stimulation of preterm labor, and chorioamnionitis. In 
addition, if there is significant renal dysplasia, the baby 
vvill have severe renal insufficiency or end-stage renal 
disease. Nevertheless, some fetuses may benefit from 
aggressive intervention. In recent years selection has 
been based on the assessment of serial fetal urinary 
electrolytes. The concept is that, normally, fetal urine is 
hypotonic. In an obstructed system vvith dysplasia, the 
fetal urinary electrolytes often include a sodium 
5 100 mEq/L, chloride 5 90 mEq/L, and osmolarity 
5 210 mOsmiL. İf the fetal urine shovvs levels in these 


ranges, then a repeat fetal urinary drainage procedure 
should be performed in 48 to 72 hours and again 48 to 
72 hours after that. A dovvnvvard trend to a more normal 
range suggests that fetal renal function may be normal 
and suggests that the fetus should be considered for 
antenatal intervention. Another important urinary 
parameter is B,-microglobulin. 


In the fetus vvith unilateral hydronephrosis or bilateral 
hydronephrosis vvith normal amniotic fluid volume, the 
infant should be evaluated follovving delivery, early 
delivery of the baby is not necessary. If hydronephrosis 
is unilateral, usually no fetal interventional therapy is 
necessary unless there is dystocia from the mass, vvhich 
is rare. In addition, if there is suspected bilateral 
ureteropelvic function (UPT) obstruction or ureterovesi- 
cal function (UVT) obstruction and if the amniotic fluid 
volume is normal, then pulmonary function should be 
normal as vvell, Because the neonatal kidney has a 
tremendous capacity for recovery follovving drainage, 
percutaneous drainage of the fetal kidney to improve 
function or early delivery to allovv immediate urologic 
surgery is unvvarranted. 


Hydronephrosis in the Neonate 

At birth, the abdomen is inspected to detect the pres- 
ence of a mass, vvhich often is secondary to a multi- 
eystic kidney or UP obstruction. In addition, the 
nevvborn should be evaluated for anomalies involving 
other organ systems. Renal function should be moni- 
tored vvith periodic serum creatinines, particularly if 
the baby has bilateral hydronephrosis. At birth, the 
serum creatinine reflects maternal renal function. 
Hovvever, by 1 vveek of age, the creatinine should 
decrease to 0.4 mg/dL. 


Neonates vvith hydronephrosis may be at risk for 
urinary tract infections (UT1s) and should be placed on 
antibiotic prophylaxis vvith either amoxicillin 50 mg 
daily or cephalexin 50 mg daily. At 2 months, the pro- 
phylaxis usually is changed to trimethoprim-sul- 
famethoxazole. İn addition, circumcision should be 
considered in male neonates to minimize the likelihood 
of UTL 


A renal and bladder sonogram should be obtained first. 
If the fetus has bilateral hydronephrosis, the sonogram 
should be obtained shortly after birth, vvhereas vvith 
unilateral hydronephrosis, the evaluation may be 
delayed for several days because neonates may have 
transient oliguria, and a dilated or obstructed collect- 
ing system may appear normal for the first 24 to 48 
hours of life. Renal length, degree of caliectasis and 
parenchymal thickness, and presence or absence of 
ureteral dilation should be assessed. Ideally, the sever- 
ity of the hydronephrosis should be graded from 1 to 4 
using the Society for Fetal Urology (SFU) scale 
(Table 7-2). 


Table 7-2 Renal Sonogram“ 


Antenatal Hydronephrosis 


Grade of Hydronephrosis Central Renal Complex 


Renal Parenchymal Thickness 


0 Intact Normal 
1 Slight splitting Normal 
2 Evident splitting, complex confined vvithin renal border Normal 
3 VVide splitting pelvis dilated outside renal border, calyces uniformly dilated Normal 
4 Further dilatation of pelvis and calyces (calyces may appear convex) Thin 


“Adapted from Maizels M, Mitchell B, Kass E, et al. Outcome of nonspecific hydronephrosis in the infant: a report from the registry of the Society for Fetal 


Urology. 7 Urol 1994:152:2324—7. 


Next, a voiding eystourethrogram (VCUG) should be 
performed. This study may demonstrate posterior ure- 
thral valves, a bladder diverticulum, or vesicoureteral 
reflux. Even if the neonatal sonogram is normal, a 
VCUG should be performed because reflux may be the 
cause of fetal hydronephrosis. 


If the postnatal sonogram shovvs grade 1 or 2 
hydronephrosis and the VCUG is normal, then it may 
be presumed that the pelvocaliectasis is physiologic or 
secondary to mild narrovving of the UPT. The likelihood 
of obstruction is quite lovv, and no further immediate 
evaluation is necessary, but a follovv-up renal sonogram 
in 3 to 6 months is necessary. 


o 


If the postnatal sonogram shovvs grade 3 or 4 
hydronephrosis and there is no reflux, the upper urinary 
tracts must be evaluated further, ideally vvith a diuretic 
renogram using technetium 99m MAG-3, vvhich is fil- 
tered and secreted by the renal tubules. Generally the 
diuretic renogram 1s postponed until 4 to 6 vveeks of age 
to allov/ normal maturation of renal function. 


Differential renal function is computed by measur- 
ing the uptake over each kidney during the first 2 to 3 
minutes, before the radionuclide enters the collecting 
system. In addition, the efficiency of upper urinary tract 
drainage may be measured. On the diuretic renal scan, 
upper urinary tract obstruction is assessed by in/ecting 
furosemide vvhen the renal pelvis is full, vvhich stimu- 
lates vvashout of the radionuclide from the renal pelvis. 
If no obstruction is present, then normally half of the 
radionuclide is cleared from the renal pelvis vvithin 15 
minutes, termed the “half-time.” In the presence of sig- 
nificant upper tract obstruction at the level of the UP/ or 
UVT, the half-time is longer than 20 minutes, and typi- 
cally the drainage curve is flat. In some cases, the half- 
time is an indeterminate 15- to 20-minute range. 


Numerous factors affect the interpretation of the 
diuretic renogram, including renal maturity, renal func- 
tion, hydration status, dose of radiopharmaceutical, dose 
of diuretic, timing of diuretic administration, presence of 
vesicoureteral reflux, volume of urine in the bladder, out- 
lined regions of interest, patient position, patient move- 


ment, capacity of the upper urinary tract, severity and site 
of obstruction, and method of data interpretation. 
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Radiolucent Filling Defects 


Martin 1. Resnick, MD 


A A careful revievv of the plain abdominal films or KUB 
1s essential in assessing radiolucent filling defects of 
the renal pelvis and ureter detected on intravenous 
urography. Many, but not all, filling defects require 
confirmation and further delineation vvith retrograde 
pyelography. VVith appropriate radiologic techniques, 
eystine stones and faintly calcified matrix stones can 
often be detected. Renal pelvic and ureteral defects that 
are truly radiolucent vvarrant further evaluation. 


B Many patients vvith radiolucent renal pelvic or ureteral 
filling defects have detectable hematuria. This finding, 
hovvever, does not differentiate a benign from a malig- 
nant process. Routine urinalysis also assists in detect- 
ing the presence of infection, in assessing urinary pH, 
and in screening for glycosuria. Further, a positive 
urine eytology helps in assessing for transitional cell 
malignancifes: therefore, this study should be obtained 
as part of assessing these patients. Unfortunately, a 
negative eytology does not exclude the presence of a 
malignancy. 


C Computed tomography (CT) vvithout inyection of con- 
trast material is useful in establishing the diagnosis of a 
nonopaque calculus. Because CT provides greater den- 
sity discrimination than does conventional radiography, 
uric acid stones are visualized. The technique is also 
helpful in evaluating the poorly prepared patient. 
Further evaluation is required vvhen the lucent defect is 
found to have the consistency of soft tissue. In these 
instances, intravenous contrast agents are most helpful 
in establishing the diagnosis. A carefully performed 
renal ultrasound study vvill provide comparable infor- 
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mation. All stones produce sonic shadovving, vvhich is 
an important diagnostic finding. 


D Ureteroscopy and pyeloscopy are safe techniques that 
help to confirm a ureteral or renal pelvic tumor diagno- 
sis. Similarly, the observation of blood clots or a 
sloughed renal papilla is confirmatory. Using these 
instruments, biopsies can be obtained for histologic 
confirmation of a suspected diagnosis. 


E If ureteroscopy or pyeloscopy is unsuccessful or the 
appropriate instruments are unavailable, renal pelvic 
and ureteral brushings vvith eytology are useful to dif- 
ferentiate a malignant from a benign process. İf a renal 
or ureteral tumor is found, appropriate management is 
indicated. A negative brushing vvarrants continued 
observation vvith repeat intravenous urography. 


Additional Readings 
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Radiolucent Filling Defects 
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Flank Pain 


u, Patrick Spirnak, MD, FACS, and Ronald A. Rubenstein, MD 


Several urologic and nonurologic disease processes can 
cause flank pain. Pain originating from the urinary tract is 
usually felt in the ipsilateral costovertebral angle, fust lat- 
eral to the sacrospinalis muscle beneath the tvvelfth rib 
posteriorly. It may also radiate anteriorly tovvard the epi- 
gastric area. Acute distention of the renal capsule, usually 
from inflammation or obstruction, causes flank pain of uro- 
logic origin." The severity of the pain is associated vvith the 
acuteness of the distention. 


A 
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The differential diagnosis of flank pain includes urolog- 
ic diseases of the kidneys, ureters, and bladder, as vvell 
as nonurologic diseases involving abdominal, retroperi- 
toneal, gynecologic, and musculoskeletal structures.? 
Evaluation begins vvith a complete urologic history and 
physical examination. Urologic history focuses on 
determining vvhether the kidneys, ureter, or bladder is 
involved. Dysuria, frequency, urgency, hematuria, and 
fevers suggest an infectious or inflammatory process. 
Acute pyelonephritis or eystitis may present in this 
manner.? History may suggest renal vascular disease 
secondary to renal artery embolus, renal vein thrombo- 
sis, dissection of the renal artery, rupture of a renal 
artery aneurysm, aortic dissection, or abdominal aortic 
aneurysm. Renal artery embolus may present vvith a 
history of atrial fibrillation, subacute bacterial endo- 
carditis, or cardiac mural thrombus. Renal vein throm- 
bosis may present vvith a history of nephrotic syndrome, 
malignanctes, or pregnancy. Aneurysmal disease gener- 
ally presents vvith a history of aneurysms and vascular 
disease. Renal carcinoma may present as flank pain 
from hemorrhage vvithin the tumor. Renal calculus, 
blood clot, or necrosed papilla may cause severe pain 
from an acute obstruction. Cases of flank pain require a 
urinalysis and radiologic evaluation. If the history is 
negative for urologic risk factors, questioning should 
then probe for nonurologic etiologies of pain. Physical 
examination for flank pain vvill generally demonstrate 
flank tenderness. 


Multiple imaging modalities have been used individual- 
İy or in combination to evaluate acute flank pain. The 
most commonly obtained studies include plain film, 
ultrasonography, intravenous urography (TVU), and 
unenhanced helical computed tomography (CT). Plain 
film of the abdomen for stone detection has a reported 
sensitivity, ranging from 44 to 7796,”€ and specificity 
betvveen 87 and 9066.56 Ultrasonography for stone 
detection has a reported sensitivity, ranging from 10 to 
2896, vvith a very high specificity.””” Combining these 
tvvo modalities had a reported sensitivity of 8196.5 In 


many institutions, TVU has been the primary imaging 
modality for evaluating acute flank pain. TVU can pro- 
vide both anatomic and functional information, as vvell 
as the site and degree of obstruction. TVU for stones and 
hydronephrosis associated vvith stones has a reported 
sensitivity of 6476 and 9096 and a specificity of 10096 
and 94c6.? TVU, hovvever, has several dravvbacks that can 
be avoided vvith CT. CT scan has a reported sensitivity 
of betvveen 91 and 10096 and a specificity betvveen 94 
and 989? for detection of stones./9”15 Examination takes 
only several minutes, avoids the use of contrast dye, and 
can be used in cases Of renal insufficiency. In addition, 
CT scan can detect abnormalities unrelated to stone dis- 
ease. In a study from the Departments of Urology and 
Radiology at Albert Einstein Medical Center in 
Philadelphia, 32€€ of patients vvith flank pain evaluated 
by CT scan vvere found to have noncalculus causes.? 
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Primary Nocturnal Enuresis: Current 
Management and Treatment Options 


Steven 4. Skoog, MD, FACS, FAAP 


Primary nocturnal enuresis (PNE) is defined as bedvvetting 
after an age at vvhich bladder control vvould normally be 
expected. The American Psyehiatric Association defines 
nocturnal enuresis as nighttime vvetting that occurs at least 
tvvice a month in a child 5 years of age or older. Our dis- 
cussions here deal vvith monosymptomatic bedvvetting, 
implying no daytime voiding symptoms (see Chapter 11, 
“Diurnal Incontinence in Children”). 


PNE has been recognized as a disturbance of childhood 
necessitating medical treatment since the time of the 
Papyrus Ebers, vvhich is dated 1550 Bc.1 Currently, an 
estimated 5 million to 7 million children in the United 
States have PNE. After allergic disorders, bedvvetting is 
the most common chronic condition of childhood.? 
Negative psychosocial consequences are common, sec- 
ondary to the impact of enuresis on the patient, family 
members, and peers. Feelings of helplessness and isola- 
tion by the family are reinforced by lack of help by health- 
care professionals.” 


The enuretic child is at increased risk for emotional or 
even physical abuse from family members and may expe- 
rience stress from fear of discovery by peers. These factors 
contribute to the 1oss of self-esteem that the enuretic child 
often experiences.“ These psychosocial issues mandate an 
aggressive educational and management program as it is 
vvell knovvn that patients vvho are successfully treated shovv 
improvement in self-perception and behavior? An addi- 
tional negative impact of PNE is the economic burden for 
the families. A recent analysis of cost suggests that vyhen a 
child vvets the bed more than 3 nights per vveek, no treat- 
ment is associated vvith the highest costs for the family.” 


A revfevv of the natural history, genetics, and proposed 
etiologic mechanisms of PNE sets the stage for a coherent 
management program. İInitial evaluation and treatment 
options ranging from reassurance and family education to 
combined behavior modification and pharmacologic pro- 
grams are revfevved. Factors predicting response to treat- 
ment are addressed. The patient”s smile and return to a 
more normal life pay testimony to a successful treatment 
program for the patient. 


A The epidemiology and natural history of PNE are vvell 
knovvn and influence treatment decisions. The attain- 
ment of control of elimination is developmentally 
determined, and control of urination at night is usually 
the last event conquered by the young child. In our 
society 15 to 2096 of 5 year olds and 59e of 10 year olds 
vvet the bed, vvith 1 to 296 continuing to vvet the bed 
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into adulthood.7 Fergusson and colleagues, in their 
classic birth cohort study of Nevv Zealand children, 
demonstrated a 1576 resolution of PNE each year as the 
child developed vvithout active treatment. They noted 
that factors predictive of age of attainment of nocturnal 
bladder control vvere a family history of enuresis, the 
child”s developmental level at 1 and 3 years of age, and 
the child”s early sleep patterns. Psychosocial factors 
such as birth order, socioeconomic status, and family 
life events vvere not predictive. The study confirmed a 
belief that the etiology of PNE vvas “biological” and 
that psychosocial factors played little role in attainment 
of nocturnal urinary control. Consequently, for the 
vast mafority of children vvho vvet the bed, the “biolog- 
ical processes” responsible for the “symptom” abate, 
and social normaley is established. This is an important 
detail to consider in the discussions of treatment and 
permaneney of etiologic mechanisms. 


There is clearly a genetic component to PNE, but 
somatic and environmental factors have a mafor modu- 
lating effect. PNE in most families is inherited in an 
autosomal dominant mode of transmission vvith a high 
degree of penetrance (9096).? Bakvvin”s classic family 
study shovved that if one parent vvet the bed, 44€6 of 
their children vvill vvet the bed, and if both parents vvere 
affected, 7796 of their children vvill vvet the bed.10 Tevin 
studies comparing concordance rates have documented 
a significant difference in dizygotic versus monozygot- 
ic tvvins. The higher concordance in monozygotic tvvins 
underlines the strong genetic etiology."”1? Eliciting the 
family history is clinically important as it informs the 
patient, vvrho may be unavvare of it, and it provides the 
strongest predictor for the age of attaining dryness. In 
children vvith tvvo first-degree relatives vvith PNE the 
development of nocturnal bladder control vvas delayed 
by 1.5 years.” 


Molecular genetic studies have identified a number 
of candidate chromosomes responsible for PNE. 
Linkage analysis has defined different loci or chro- 
mosomal intervals associated vvith nocturnal enuresis 
on four chromosomes. Locus heterogeneity allovvs for 
genes on different chromosomes to lead to the same 
disorder. All loci vvere found in large family pedi- 
grees, including chromosomes 8, 12, 13, and 22.1“-17 
At present there is no specific association of genotype 
vvith gene product, protein expression, or somatic 
phenotype. Consequently, one cannot direct treatment 
based on the present level of molecular discovery, but 
the future 1ooks promising as vve vvill be able to pro- 
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Patient vvith PRIMARY NOCTURNAL ENURESIS 


Presentation vvith PNE 


Evaluation: history, Abnormal 
physical examination, urinalysis 


Normal 


Decision to treat Proceed to enuresis 
evaluation protocol 
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and education 
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fluild management 
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SECTION 1 Evaluation by Complaint or Laboratory Finding 


vide more specific treatment for this heterogeneous 
condition. 


C The symptom of bedvvetting has many etiologies that 
are not mutually exclusive, contributing to the confu- 
sion in attempting to assign a single pathophysiologic 
mechanism to all children vvith PNE. Conceptually, the 
mafor etiologic categories are (1) nocturnal polyuria, 
(2) bladder capacity and function, and (3) sleep/arousal 
mechanisms (Figure 10-1)."5 Simplistically, the bladder 
fills beyond capacity, and the child voids vvithout avvak- 
ening. Maturation and development of each factor is 
genetically determined, and clinical assessment in each 
child vvill help in treatment. Therapeutic measures 
should address the factor most dominant for the indi- 
vidual patient. The arousal failure is operational in all 
patients vvith PNE. İf initial treatment is not successful, 
then combination therapy treating more than one factor 
vvill be necessary. 


Nocturnal polyuria as a factor in PNE has many 
potential causes ranging from a decrease in nocturnal 
excretion of antidiuretic hormone (ADH) to abnormal 
aquaporin expression (Table 10-1). PNE can be pro- 
voked in night-dry children vvith increased vvater con- 
sumption prior to bedtime.1? The observation of 
decreased nocturnal ADH secretion in some children 
vvith PNE fostered a nevv era of investigation into poten- 
tial causes and specific treatment of PNE.?021 Although 
failure of ADH to increase during the night and noctur- 
nal polyuria may occur in some children vvith enuresis, 
the frequency, mechanism, and significance of altered 
ADH execretion in enuresis require further clarification. 
Documentation of nocturnal polyuria vvith increased 
nocturnal urine output from any cause vvould be expect- 
ed to respond to treatment vvith desmopressin acetate 
(DDAVP) combined vvith fluid restriction.?”-?“ 
Desmopressin responders produced larger amounts of 
less concentrated urine than the other children, vvhereas 
desmopressin nonresponders had smaller bladder 
capacity than the other groups. These results support 
the idea that enuretic children vvho respond favorably to 
desmopressin treatment have polyuria, vvhereas chil- 
dren vvith therapy-resistant enuresis have detrusor 
hyperactivity.”” A 2-vveek, home-based study vvas con- 
ducted on 75 children vvith nocturnal enuresis to moni- 
tor the frequency of enuretic episodes and the volume 
of nocturnal urine production. During treatment vvith 


Table 10-1 Etiology: Nocturnal Polyuria 


Proposed Factors 


Decreased nocturnal ADH 

Decreased aquaporin expression 

Increased fractional sodium excretion 

Suppressed levels of aldosterone/angiotensin 11 
—s—.—..—.€.ŞuucrcGerəsssSssnvscss”s3xov“v.5soauo.ur——nDıTrsəsəssss.sSS.5sS—————— k.I 
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desmopressin, nocturnal urine production in desmo- 
pressin responders decreased to levels similar to those 
of nonresponders. The results confirmed the previous 
circadian studies of urine output and emphasized the 
importance of nocturnal polyuria in patients vvith 
monosymptomatic enuresis. The response to desmo- 
pressin vvas found to correlate vvith the occurrence of 
nocturnal polyuria.?”?6 


The significant role of the bladder in the etiology of 
PNE is vvell recognized. The single most important uro- 
dynamic observation in PNE is a reduced bladder 
capacity.”” This reduction in capacity vvas shovvn to be 
functional, not anatomic, by measurements of bladder 
capacity under anesthesia.?5 Many studies have demon- 
strated a decreased bladder capacity in children vvith 
PNE.??30 


The role of bladder instability is more controversial. 
Urodynamic assessment of children vvith PNE general- 
İy demonstrates normal compliance, end-filling insta- 
bility, and coordinated sphincteric relaxation during 
voiding.?152 Bladder instability does not occur in chil- 
dren vvith PNE at a higher rate than in normal subiects, 
and in most enuretics unstable contractions are not the 
cause of bedvvetting. The neurologic response to the 
uninhibited contraction determines vvhether sleep vvet- 
ting or avvakening to void vvill occur, and this can be 
assessed by electromyographic monitoring of the pelvic 
floor muscles. If muscle activity occurs, it signals an 
arousal response and leads to avvakening, vvhereas a 
silent pelvic floor during bladder contraction is associ- 
ated vvith sleep vvetting.”” In summary, bladder instabil- 
ity does not occur in children vvith PNE at a higher rate 
than in normal subiects, and in most enuretics unstable 
contractions are not the cause of sleep vvetting. 


Nocturnal 
Polyuria 


Detrusor Volume 
and Function 


Arousal Threshold 


Figure 10-1 The interaction of the mafor factors in PNE sug- 
gests the heterogeneity in etiology and response to treatment rec- 
ognized in children vvith PNE. Areas of overlap represent the mul- 
tiple factors contributing to PNE in any one patient. PNE — primary 
nocturnal enuresis. 
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A group of patients vvith detrusor-dependent PNE 
are recognized as having a resistance to DDAVP. These 
patients can be assessed by measurement of functional 
daytime bladder capacity. VVhen this is less than 709c of 
that predicted for age (bladder capacity (cc) c 30 X 
(age - 2))7 a poor response to DDAVP can be antici- 
pated.5“55 Treatment vvith an anticholinergic or combi- 
nation therapy is indicated.56”?8 


The inability of the child to avvaken at night in 
response to bladder filling at capacity and subsequent 
voiding is the predominant event in PNE. Many par- 
ents as vvell as epidemiologic studies comment on the 
difficulty in avvakening the enuretic child.5?40 
Enuretic children, vvhen exposed to the same auditory 
stimulus as nonenuretic cohorts during sleep, are 
more difficult to arouse.“1 This serves as a protective 
mechanism early in infancy vvhere avvakening in 
response to frequent voids vvould not allovv sustained 
sleep. Because sleep arousal thresholds decrease vvith 
age, the elevated arousal threshold may reflect a 
developmental delay.“? Nocturnal enuresis may repre- 
sent a functional immaturity of the central nervous 
system in arousal. The arousal defect is characterized 
as a dual afferent and efferent problem. The sleeping 
child does not sense the full bladder (the afferent 
arousal defect), nor does the central nervous system 
suppress the micturition reflex during sleep (the effer- 
ent defect).“? 


Sleep studies monitored by electroencephalography 
(EEG)) and cystometrics shovv that the bladder empties 
at a capacity independent of stage of sleep.””3? 
VVatanabe and Azuma proposed a classification of PNE 
based on the type of EEG sleep pattern, arousal, and 
simultaneous eystometry. The findings attest to the 
developmental acquisition of an arousal response in 
relation to bladder filling that is deficient in patients 
vvith PNE and may in some cases be associated vvith 
bladder instability.“" 


AII children presenting vvith PNE require a thorough 
history, physical examination, and urinalysis. Only 
children vvith bedvvetting vvithout diurnal enuresis are 
discussed as evaluation and treatment differ for those 
vvith PNE alone. Most parents have poor knovvledge of 
the specifics of their child”s bovvel and voiding habits. 
An accurate voiding diary provides needed informa- 
tion on the frequency of vvet nights, the number of 
enuretic episodes per night, and daytime toflet habits. 
It also provides insight into the family”s level of par- 
ticipation in and commitment to future treatment pro- 
grams. The specific concerns of the parent(s) in regard 
to bedvvetting and its treatment need attention as some 
parents need only assurance as to the developmental 
nature of the problem. The family living situation, 
number of siblings, and location of the patient”s bed- 
room in relation to that of the parents are important to 


knovv if conditioning treatment vvith an alarm system 
is chosen. 


A detailed history to exclude diurnal enuresis, void- 
ing dysfunction, and elimination disorders is essential. 
It is important to rule out constipation, because it is 
associated vvith enuresis, vesicoureteral reflux, and uri- 
nary infection.“” A prior history of urinary tract infec- 
tion, urologic abnormalities, neurologic diseases, and 
renal disorders vvill influence evaluation and manage- 
ment. A family history of PNE and age of resolution are 
helpful for the patient vvho may be unavvare of that his- 
tory, and parental age of resolution is predictive of age 
of resolution in the patient.? A query into the level of 
development and maturation in motor and speech mile- 
stones is sought because general neuromuscular and 
even brainstem development is delayed in patients vvith 
PNE.“” A prenatal history vvith a normal fetal sonogram, 
obtained routinely in most pregnancies, provides a free 
early look at the urinary tract. 


Special situations associated vvith PNE include 
attention-deficit/hyperactivity disorder (ADHD), sleep 
apnea, and food allergy—provoked enuresis. A history 
of these problems is sought because treatment of PNE 
can change. Tvventy-five to 4096 of children vvith 
ADHD vet the bed and 1096 of children vvith PNE 
have ADHD.“” Obstructive sleep apnea ovving to 
enlarged tonsils and adenoids can result in increased 
nocturnal secretion of atrial natriuretic factor vvith noc- 
turnal polyuria. In patients vvith sleep apnea and PNE, 
surgical removal of the tonsils and adenoids has been 
associated vvith resolution of PNE in 759? of cases.“84? 
Food allergy is uncommon in PNE. Tt vvas recognized 
in children treated for migraine headache or ADHD 
vvho resolved their PNE vvhile on a food-restricted 
diet.”0.”1 


Physical examination should include abdominal, 
genital, and neurologic evaluation. A distended bladder 
and palpable stool suggest an elimination disorder that 
needs attention. Careful inspection of the genitalia is 
important to determine hymenal anatomy, labial adhe- 
sions, and anal location and to rule out meatal anom- 
alies. If an abnormal stream is suspected, then 
observation of the child voiding is helpful. Careful 
examination of the spine for signs of occult spinal dys- 
raphism includes inspecting for cutaneous lesions, dim- 
ples, lipomas, hairy tufts, and asymmetry of the gluteal 
cleft. Anal sphincter tone and anal vvink are assessed. 
The gait is observed. A high-arched foot or slight leg- 
length discrepancy are significant signs of a tethered 
cord. Lovver extremity knee and ankle reflexes are test- 
ed and strength and sensation are assessed. 


In the presence of a normal history and physical 


examination no further testing is needed. A urinalysis, 
although not alvvays necessary, provides the clinician 
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and parent vvith reassurance.”? The knovvledge of the 
ability to concentrate the urine and the absence of pro- 
tein, glucose, and cellular elements in the urinalysis 
exclude many diagnostic possibilities. 


E Tnitial management is based on the age of the child and 
the patient and parental motivation. Most patients 
referred to the urologist have already failed some form 
Of treatment, or the patient and family are seeking infor- 
mation, reassurance, and effective treatment. Patients 
vvho have not kept a voiding log prior to the initial 
assessment are given one to keep for 1 vveek prior to 
treatment and during treatment to evaluate efficacy. 
Parents of children less than 5 to 6 years of age gener- 
ally vvant to knovv that their child is “okay,” and educa- 
tion and reassurance are all that is necessary. VVe do 
follovv up vvith them over the telephone 6 to 12 months 
later to continue assessment and provide further treat- 
ment, if desired. 


AİI patients are counseled regarding voiding at bed- 
time and fluid restriction prior to bedtime (Table 10-2). 
AİII treatment options incorporate motivational therapy, 
vvhich by itself is effective in the treatment of PNE 
(Table 10-3).55 The therapeutic options available 
include pharmacologic treatment, conditioning thera- 
py, and combination treatment. AlI are discussed vvith 
the patient and family, outlining anticipated results, 
potential adverse effects, and the possibility of relapse 
on discontinuation of treatment. Treatment is individu- 
alized and directed tovvard the assessed most probable 
cause of PNE. Combination therapy, vvhen needed, is 
added sequentially to assess the effects of each treat- 
ment. 


T 


Conditioning therapy, relying primarily on the use of 
alarm systems, is the most effective means of treating 
PNE.”“ These alarms may be auditory, vibratory, or 
both.”””6 A nevv development is an alarm based on 
bladder volume assessed by ultrasonography, vvhich 
avvakens the patient prior to voiding.”””5 Patients vvith 
the highest frequency of PNE vvill obtain the best 
results vyhen treated vvith an alarm.5? The alarm success 
rate of approximately 759£ is independent of the type 
of alarm, and there is a lovv relapse rate of 20 to 
3096.5760 Reuse after relapse is associated vvith rapid 
reconditioning.”) Factors associated vvith a negative 
response to conditioning therapy include an unstable 
family situation, family stress, lack of parental con- 


Table 10-2 Fluid Restriction Guidelines 


VVeight (1b) Fluids (oz) 
€ 75 2 
76—100 4 
5 100 6 


Table 10-3 FEkssentials of Motivational Treatment 


Active patient participation in treatment 
Patient charting of results 
Reassurance, guilt removal, positive reinforcement 


cern, and more than one vvet episode per night.” There 
are no singular factors predicting a favorable response 
to treatment.“? 


Alarm treatment requires a cooperative and motivat- 
ed patient and family. VVhen the child voids in bed, a 
moisture-sensing device triggers the alarm, and on 
avvakening, urination is inhibited. The parents must 
avvaken their child 1initially or the conditioning vvill not 
occur.“” This may necessitate a cold vvashcloth on the 
face, standing their child at bedside, or any maneuver 
knovvn by the family to avvaken their child. On avvaken- 
ing, the child is instructed to empty his or her bladder in 
the toilet. Consequently, the parents” bedroom needs to 
be nearby, and the patient ideally should have his or her 
ovvn room. These constraints need to be addressed vvith 
the family. The alarm must be used every night and can- 
not be stopped until 25 to 30 consecutive dry nights are 
achieved. This may require 3 to 6 months of use. Over- 
Tearning, by forcing fluids at bedtime after initial suc- 
cess vvith the alarm, has been associated vvith decreased 
relapse.f” The most common reasons for treatment fail- 
ure are inadequate duration of treatment and a lack of 
both immediate, positive reinforcement and significant 
commitment, leading to inconsistent use or stopping 
treatment prior to completion of the conditioning 
process.” 


G At present only tvvo drugs are available vvith an indica- 
tion to treat PNE. These are imipramine and desmo- 
pressin (Table 10-4). Anticholinergics do not have a 
specific indication for the treatment of PNE but are pre- 
seribed alone or in combination, especially in children 
vvith decreased bladder capacity or “detrusor-depend- 
ent” PNE. These patients may have daytime frequeney 
and decreased daytime bladder capacity.?” The use of 
drugs to treat the symptom rarely cures PNE as relapse 
follovving short-term treatment is high. In addition, the 
“placebo effect” and a spontaneous resolution rate of 
1576 per year need to be considered vvhen evaluating 
drug efficacy. 


H Tmipramine hydrochloride (Tofranil) is a tricyclic anti- 
depressant used in the treatment of PNE since 1960. 
The mechanism of action is not exactly knovvn but 
appears multifactorial. It has anticholinergic and anti- 
spasmodic effects on the bladder, increasing its capaci- 
ty. It has 0z-adrenergic action on the bladder neck, 
improving bladder storage function.”” The drug has 
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TABLE 10-4 Pharmacologic Therapy for Primary Nocturnal Enuresis 


Drugs Dose Cost 
Tmipramine (Tofranil) 25—75 mg 6 1 h prior to bedtime based on age. Max 1.5 mg/kg/d $$ 
Desmopressin acetate (DDAVP) Nasal spray: 10-40 ug qhs 

Tablet: 200-600 Mg PO qhs $$$ 
Oxybutynin (Ditropan) 5-10 mg PO 0 1 h prior to bedtime $ 
Ditropan XL 5-10 mg PO 6 1 h prior to bedtime $$ 
Tolterodine (Detrol LA) 2-4 mg PO € 1 h prior to bedtime $$ 
Hyosecyamine (Levsinex TC) 0.375 mg 0 1 h prior bedtime $$ 


some influence on sleep, resulting in arousal and sup- 
pression of rapid eye movement (REM) sleep. 5 It has 
also been suggested that imipramine stimulates vaso- 
pressin release, decreasing urine production.“” 


Adverse effects are usually related to its anticholin- 
ergic effects and include dry mouth, blurred vision, 
constipation, confusion, and disorientation. Overdosage 
vvith imipramine is associated vvith convulsions, respi- 
ratory distress, and fatal cardiac arrhythmias.7 Parents 
must be vvarned about these side effects and the impor- 
tance of keeping the medicine in a secure location avvay 
from children. VVhen reported, tricyclic antidepressants 
vvere associated vvith more adverse effects than desmo- 
pressin (17.396 versus 7.196).71 Because of these 
adverse effects and safety issues, the use of this drug for 
PNE has decreased dramatically."” 


The dosage of imipramine is based on body vveight 
at 0.9 to 1.5 mg/kgy/d. It is given 30 to 60 minutes prior 
to bedtime. This produces a therapeutic plasma concen- 
tration in only 3096 of patients. Care must be exercised 
vvhen prescribing higher doses because of potential tox- 
icity. Response to treatment is rapid vvhen it vvorks. 
Treatment duration is 3 to 6 months prior to a medica- 
tion holiday. Serum levels are not correlated vvith 
response, and monitoring 1s of questionable value at the 
dosage recommended for treatment.” "The drug should 
be vveaned by reducing the dose and then the frequency 
Of administration. In structured vvithdravval programs a 
significantly reduced relapse rate (2566) is obtained and 
offers an alternative and rapid means of successfully 
vvithdravving medication.”” 


Randomized controlled trials have demonstrated a 
statistically significant improvement in the number of 
vvet nights vvhile patients are taking imipramine. A 
response rate, defined as a 5096 decrease from baseline 
in vvet nights, can be anticipated in up to 7096 of 
patients. Children taking imipramine have 1.3 (0.7 to 
1.8) fevver vvet nights per vveek and are 4.2 (1.2 to 15) 
times as likely to become dry as those receiving place- 
bo. A İlong-term cure rate is reported in only 25976 of 
patients vyhen the drug is discontinued. The relapse rate 
follovving drug discontinuation is 6096 or greater.””75 


DDDAVP is a synthetic analog of ADH. Tt lacks the 
vasoconstrictive and smooth muscle effects of ADH 
and has a longer duration of action. It has primarily V2 
receptor—agonistic activity, resulting in increased per- 
meability of the collecting duct via aquaporin channel- 
forming protein.7”77 The net result is reabsorption of 
vvater from the collecting duct in the hyperosmolar 
environment of the renal medulla and the urine 
becoming more concentrated. The decreased urine 
output at night is belovv the voiding threshold, allovv- 
ing the child to sleep vvithout urinating at night. The 
therapeutic use of DDAVP is based on a study of a 
group of patients vvith PNE vvho lacked the normal 
nocturnal increase in ADH and responded to replace- 
ment therapy at night.7””” It can be given intranasally 
or orally, and its effects last 7 to 12 hours. 


Adverse effects are uncommon, rhinitis, headache, 
and cough vvere the most frequently reported.”” Concern 
has been expressed regarding the rare occurrence of 
vvater intoxication and hyponatremic seizures. At least 
40 cases have been reported.59-33 Tn most instances these 
patients failed to restrict their nighttime vvater intake. It 
is imperative that children and parents be avvare of the 
need to restrict fluids at night (see Table 10-2). To min- 
imize this risk, it has been recommended that children 
limit fluids to no more than 8 ounces (240 mL) on any 
night that DDAVP is administered.5134 Compared vvith 
tricyclic drugs there are fevver adverse effects vvith 
DDAVP./574 


DDAVP given nasally is started vvith one spray in 
each nostril (10 ug/spray) 1 hour prior to bedtime. This 
dose is given from 3 to 7 days to determine a response. 
The patient keeps a log for at least a vveek prior to treat- 
ment to measure the number of vvet nights per vveek. If 
the patient is not dry on all nights, the dose is increased 
sequentially to a maximum of tvvo sprays in each nos- 
tril (40 ug). If the patient has no dry nights the drug is 
stopped. If the patient has x 5066 reduction in vvet 
nights the drug is continued for 3 to 6 months and then 
stopped to see if vvetting recurs. If it recurs, treatment is 
reinstituted and the treatment eycle repeated. Treatment 
can be safely continued for up to 1 year.5” The dose for 
the DDAVP tablet is 200 ug 1 hour prior to bedtime. 
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This can be increased to a maximum of three tablets per 
night (600 Mg). Previous studies have shovvn that most 
patients vvill require the maximum oral dose.” The titra- 
tion and medication holiday schedule is the same as 
vvith the nasal formulation. Efficacy is not affected by 
the formulation. The tablet can be crushed, chevved, or 
put into solution vvithout affecting its bioavailability or 
duration of action.5” 


DDAVP has been extensively evaluated in placebo- 
controlled trials. In all but one trial it has shovvn a sta- 
tistically significant improvement in the number of dry 
nights compared vvith placebo.”7 VVhen success is 
defined as x 5096 reduction in vvet nights, one can 
anticipate a 40 to 5096 response rate in a nonselected 
population of children.7?.5859 Children given DDAVP 
have 2.2 (0.7 to 3.7) fevver vvet nights per vveek than 
those receiving placebo, and they are 4.5 (1.4 to 15) 
times more likely to become dry. After treatment is 
stopped, hovvever, the mean number of vvet nights at 
follovv-up is no different in the placebo group (relative 
risk 0.14, 1.1 to 1.35). Complete dryness on treatment 
1s seen in 20 to 259e of patients. The relapse rate after 
stopping the DDAVP is 50 to 9076.717490 Patients vvho 
are cured of PNE and off medication tend to develop 
nocturia. VVhen DDAVP vvas used for longer than a 
year, no untovvard effects on ADH secretion or renal 
effects vvere noted.?" 


Patient selection can improve the response rate vvith 
DDAVP. Factors improving response include older age, 
decreased number of vvet nights, increased functional 
bladder capacity, and nocturnal polyuria. Functional 
bladder capacity is defined as the maximum daytime 
voided volume. This can be indexed to expected age- 
related bladder volume (bladder capacity (cc) z 30 x 
(age - 2)). A value less than 7096 of predicted is asso- 
ciated vvith a poor response to DDAVP.5 The demon- 
stration of nocturnal polyuria has been assocfated vvith 
an improved response to DDAVP.??75 A reliable esti- 
mate of urine volume on vvet nights could be obtained 
by 7 nights of home recording, vvhereas 4 days of day- 
time recording vvere necessary vvhen estimating func- 
tional bladder capacity.?? 


Anticholinergic medication does not have a specific 
indication for the treatment of PNE. m a prior random- 
ized controlled trial it vvas not efficacious.” Hovvever, 
recent investigations have suggested the presence of a 
subgroup of patients vvith “detrusor-dependent” PNE 
and decreased functional bladder capacity. These 
patients have daytime urinary frequency and may have 
previousİly had diurnal enuresis. These patients histori- 
cally responded poorly to DDAVP.669455 Tn this patient 
population, anticholinergic medication has a role either 
as a secondary medication or in combination vvith an 
alarm or DDAVP. Response rates in uncontrolled, open 


trials vary from 40 to 7096. Adverse side effects are 
present in up to 17££ of patients, vvith dry mouth being 
the most common.” 7 


Dosage schedules are varied, and our choices have 
been expanded by the addition of time-released formu- 
lations (see Table 10-4). Most authors prescribe the 
medication only at night, 1 hour prior to bedtime.”7 6693 


Combination therapy is indicated for older patients 
vvith refractory PNE. These patients have failed 
monotherapy vvith DDAVP or an alarm trial. If not 
already performed, it is valuable to assess bladder 
capacity, polyuria, and compliance vvith fluid restric- 
tion as previously described. These data vvill help in 
selecting the best combination treatment. A revievv of 
published series using combination therapy reveals 
conflicting data based on patient selection and study 
design. 


A recent placebo-controlled trial comparing alarm 
plus placebo versus alarm and DDAVP failed to shovv 
any 1ong-term advantage of the combination therapy.”” 
Hovvever, in other selected populations, a success rate 
Of 60 to 759? is reported. This improvement vvith alarm 
plus DDAVP vvas particularly pronounced in children 
vvith severe vvetting, family problems, or behavioral 
problems.”758 DDAVP dosage varied from 20 to 40 Uug 
intranasally. The alarm has also been combined vvith 
imipramine (25 mg), but it vvas no more effective 
either.?6”” 


The combination of DDAVP and anticholinergic 
drugs has an initial success rate of 60 to 8096. Hn a mul- 
ticenter trial in adults and children vvith nocturnal 
enuresis and diurnal voiding disturbances, those treat- 
ed vvith oxybutynin (0.2 mgy/kg bid) alone had a 5496 
success rate, The patients treated vvith both oxybutynin 
(0.2 mg/kg bid) and DDAVP (30 ug qhs) shovved a bet- 
ter response, vvith a 7196 rate of success.100 In a study 
Of patients vvho failed monotherapy for PNE, the com- 
bination of DDAVP (20 to 60 Mg) and hyoscyamine 
(0.375 to 0.75 mg at bedtime) resulted in complete dry- 
ness for 5796 of patients and 8066 dryness in another 
2196 of patients vvith 6 months of treatment. Hovvever, 
a high rate of relapse off medication vvas noted.”7 


İmipramine and Anticholinergic 


Oxybutynin and imipramine combination treatment vvas 
recently assessed. Efficacy vvas determined relative to 
the number of vvet nights per vveek compared vvith the 
control period: a x 5096 decrease in vvet nights per vveek 
indicated efficacy. The mean vvet nights per vveek 
decreased from 6.1 to 1.7, and efficacy vvas established 
in 20 patients (90.9£6). Relapses occurred in 6096 of 
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patients during the follovv-up period. No adverse effects 
vvere reported. Other studies have not confirmed a sta- 
tistically significant advantage of this combination 
compared vvith monotherapy. 71 
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Diurnal Incontinence in Children 


qeffrey S. Palmer, MD 


Childhood urinary incontinence is a common condition that 
results in the child experiencing social embarrassment and 
treatment as an outcast. Incontinence is classified into tvvo 
mafor groups: nocturmnal and diurnal. Nocturnal incontinence, 
also knovvn as bedvvetting and enuresis, is discussed in 
Chapter 10, “Nocturnal Enuresis.” Diurnal incontinence, 
vvetting during the daytime, may be functional, neuropathic, 
structural, or obstructive in etiology. Voiding in infancy is a 
reflexive act, resulting in diurnal incontinence. Hovvever, the 
most important factor in bladder control is the voluntary inhi- 
bition of this voiding reflex. The ability to control this reflex 
is usually obtained by age 5 years, and for this reason, avoid 
evaluating a child vvithout an organic cause before this age. 


A Evaluation of children vvith diurnal incontinence 
includes several components: (1) history, (2) physical 
examination, (3) urine analysis, (4) urine culture if indi- 
cated, and (5) voiding diary. The diary is an important 
component to assess these children because it provides 
information on the functional bladder capacity, fre- 
quency or infrequency of voiding, and timing of the 
incontinence in relation to their voiding pattern. The 
results of this evaluation allovv one to classify these 
children into tvvo broad categories: primary and sec- 
ondary incontinence. 


B Primary incontinence is the inability to be toilet trained 
for an extended period of time. Conversely, secondary 
incontinence is vvhen the child has been toflet trained for 
an extended period of time and then develops daytime 
incontinence. Patients vvith primary and secondary 
incontinence can be divided into nine groups: (1) phi- 
mosis, (2) interlabial mass, (3) sacral dimple or tuft of 
hair, (4) urinary tract infection (UTD, (5) urinary fre- 
quency, (6) urinary infrequency, (7) constipation, (8) 
continuous vvetting vvith a normal examination, and (9) 
normal evaluation. More than one of these problems can 
COexiSst. 


C Phimosis can be a cause of urinary soilage, resulting 
from urinary pooling under the phimotic skin, vvhich 
can lead to balanitis, posthitis, and UTT This condition, 
hovvever, can be easily treated by circumcision or by 
nonsurgical means. Recently, the use of İovv-dose 
steroid creams has gained popularity in its ability to 
treat phimosis, eliminating the need for circumcision in 
many children. 


D All girls vvho present vvith urinary incontinence should 


have an 1introital examination to evaluate for an inter- 
labial mass. The differential diagnosis of an interlabial 
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mass includes rhabdomyosarcoma (sarcoma botry- 
oides), prolapsed ureterocele, paraurethral eyst, imper- 
forate hymen, uterovaginal prolapse, and urethral 
prolapse. After these children are treated accordingly, 
re-evaluate if the incontinence persists. 


Rhabdomyosarcoma appears as a grape-like cluster 
vvith presenting symptoms of vaginal bleeding and 
sloughed tissue fragments passed from the vagina. After 
a biopsy confirms the diagnosis, then refer the patient to 
an oncologist. 


Children vvith a prolapsed ureterocele typically pres- 
ent at age 1 month to 3 years and are irritable. It appears 
as a smooth, round-vvall erythematous mass, vvhich, if 
ischemic, can be a blue-purple-brovvn color. Obtain a 
renal-bladder sonogram, a voiding eystourethrogram 
(VCUG), and a renal scan. To treat, decompress the 
ureterocele by either an angiocatheter vvith aspiration of 
the fluid at the bedside or an endoscopic incision. It 
may be necessary to organize an open surgical unroof- 
ing or marsupialization of the ureterocele. 


A paraurethral eyst typically appears in neonates 
vvith a eyst eccentrically displacing the meatus. Most 
children do not require therapy, ovving to the high rate 
of regression during the first 4 to 8 vveeks. A small per- 
centage of eysts vvill require an incision. An imperforate 
hymen also presents in the nevvborn girl, vvith a bulging 
mass noted from the vagina. A hymenotomy is the treat- 
ment of chofce, vvith a preoperative sonogram to evalu- 
ate for upper urinary tract obstruction and to determine 
the extent of vaginal distention. 


Ureterovaginal prolapse presents in the nevvborn girl 
vvith meningomyelocele. Although spontaneous resolu- 
tion may occur, a pessary or rubber nipple may be nec- 
essary for temporary mechanical support. Urethral 
prolapse almost alvvays occurs in black girls, age 1 to 9 
years, presenting vvith bloody spotting and the urethral 
meatus surrounded by an erythematous protruding 
mucosa. Most of these children may be treated med- 
ically vvith estrogen cream and sitz baths. 


A sacral dimple or tuft of hair may be the only physical 
findings that may suggest a neurologic cause (ie, spina 
bifida) for the incontinence. Spina bifida or myelodys- 
plasia is a group of complex developmental anomalies 
caused by neural tube closure defects. This condition, 
vvhich affects 1 in 1,000 births in the United States, 1s 
associated vvith follovving lesions: (1) spina bifida 
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occulta (a bony defect), (2) meningocele (a meningeal 
sac vvithout neural components), (3) spina bifida eysti- 
ca or myelomeningocele (skin-covered sac vvith neural 
components), and (4) spina bifida aperta (an open sac). 
Please refer to the chapter on myelomeningocele for 
further discussion. To confirm the diagnosis, a KUB 
and magnetic resonance imaging (MRT) are necessary. 
Next, obtain a neurosurgical consultation to determine 
vvhether surgical intervention 1s required. 


Children vvith UTls and diurnal urinary incontinence vvar- 
rant an evaluation for an anatomic cause of these prob- 
lems, especially those vvith febrile or multiple UTIs. 
Evaluate for dysfunctional voiding, vesicoureteral reflux, 
and posterior urethral valves (in boys) vvith renal and blad- 
der ultrasonography and VCUG. A nuclear eystogram is 
inadequate for the initial test, it vvill not evaluate the anato- 
my of the urethra properly (ie, posterior urethral valves or 
spinning-top urethra), bladder (fe, diverticuli or uretero- 
cele), or ureter (ie, vesicoureteral reflux into both mofeties 
Of a duplicated collecting system). A thick-vvalled bladder 
on bladder ultrasonography and a spinning-top urethra or 
bladder diverticuli on VCUG are typical findings of dys- 
functional voiders. Start these children on anticholinergics 
(ACh). If the incontinence does notresolve, then begin uro- 
dynamic testing and consider biofeedback, depending on 
the results of the study. 


A VCUG vill identify vesicoureteral reflux in chil- 
dren. To treat vesicoureteral reflux, prescribe antibiotic 
prophylaxis until the radiograph confirms that the reflux 
has resolved. Children may require surgical interven- 
tion, ureteral reimplantation, or endoscopic correction. 
Likevvise, a VCUG vvill identify posterior urethral 
valves in children. These children vvill require resection 
of valves. 


Many children vvith diurnal incontinence vvill present 
vvith vyhat their parents describe as urinary frequency. A 
history, physical examination, and voiding diary vvill 
allovv the clinician to delineate the etiology and to pre- 
secribe proper treatment for these children. An introital 
examination may demonstrate labial adhesions, result- 
ing in urinary pooling behind the adhesions. Treat these 
adhesions vvith estrogen cream or vvith İysis of adhe- 
sions, vvhich can be performed in the office. Boys may 
have meatal stenosis, vvhich is treated easily vvith a 
meatotomy. If the examination is normal, the voiding 
diary is essential to determine the quantity of urine and 
the timing of each void. Most often, children vvho have 
incontinence vvithin an hour of voiding and are dry until 
the next void several hours later are not completely 
emptying the bladder. These children are treated vvith 
double voiding, that is, having the child return to the 
bathroom 5 minutes after voiding to empty the residual 
volume. This vvill result in resolving the incontinence, 
thus emptying completely vvith a single void, eliminat- 
ing the need to double void. The voiding diary vvill also 
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identify those children vvith an unstable bladder, as 
demonstrated by frequent urination vvith small volumes 
per void. Start these children on AChs: they usually do 
not require urodynamic testing. 


A common reason for incontinence is urinary infre- 
quency, especially secondary incontinence. To help 
determine the etiology, obtain a careful history from the 
parents and speak directly vvith the child. In many chil- 
dren, urinary infrequency and incontinence occur only 
vvhile they are in school, or the condition started vvhile 
in school and has novv extended to days at home. İn fact, 
the etiology may have been social reasons or simply 
because the bathrooms are unclean. Similarly, the void- 
ing diary vvill assist in clarifying hovv infrequently the 
child voids and vvill determine the quantity of urine per 
void. Timed voiding every 3 to 4 hours is a simple 
method of resolving this problem. In addition, having 
the parent request that the child use the nurses or teach- 
ers” bathroom, vvhich are typically cleaner than are the 
public bathrooms, may help solve the urinary infre- 
quency. Urodynamic testing is usually not necessary. 


Constipation is a common cause of urinary inconti- 
nence vvith associated urinary frequenecy or infrequency. 
A child must have his back evaluated for a sacral dim- 
ple and tuft of hair, a neurologic cause may be associ- 
ated vvith the constipation and urinary incontinence. 
Refer to the section on sacral dimple or tuft of hair for 
further discussion. Many children vvith a normal exam- 
ination have complete resolution of all urinary prob- 
lems vvith resolution of the constipation. To treat 
constipation, a simple method vvith over-the-counter 
therapy includes the use of fiber and mineral oil, vvith 
the addition of suppositories or enemas as needed. The 
use of polyethylene glycol 3350 (Miralax) is a second- 
line therapy if the more conservative methods do not 
resolve the constipation. Refer the child to a gastroen- 
terologist if these therapies fail. 


Girls vvith a normal examination require evaluation for 
ureteral ectopia. Ureteral ectopia occurs more common- 
İy in females than in males, vvith clinical presentation 
being gender dependent. Females may present vvith uri- 
nary incontinence, vvhereas males never present vvith 
incontinence because the ectopia never occurs beyond 
the external urinary sphincter. In females, an ectopic 
ureteral orifice may be located proximal to the urethral 
sphincter (te, vvithin the bladder neck or proximal ure- 
thra), distal to the urethral sphincter, or outside the uri- 
nary tract (ie, vestibule, vagina, cervix, uterus, or 
Gartner”s duct). Those in the latter tvvo groups may 
present vvith continuous vvetting. Therefore, girls vvith 
continuous vvetting require a radiographic evaluation 
(renal and bladder ultrasonography and VCUG) to 
evaluate for ureteral ectopia. Surgical options include 
heminephrectomy, ureteroneocystostomy, uretero- 
ureterostomy, and ureteropyelostomy. 


Children vvho have a normal evaluation vvith the pre- 
sumptive diagnosis of an unstable bladder should begin 
on AChs and proceed vvith urodynamic testing if incon- 
tinence has not resolved. Urodynamic testing may 
demonstrate a dysfunctional voider, a neurogenic blad- 
der, or an incompetent bladder neck or urethra. 


Children vvith primary incontinence vvith a normal 
evaluation or vvith secondary enuresis vvithout a clear 
etiology should have renal and bladder ultrasono- 
graphy to evaluate for an anatomic cause. Children 
vvith abnormal ultrasonograhy require a VCUG. Refer 
to the section on UTHs for further discussion. 
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Urinary iİncontinence in Adults 


Elizabeth u. Anoia, MD, and 4. Patrick Spirnak, MD, FACS 


Urinary incontinence is defined as the involuntary loss of 
urine. This problem is a significant health issue, vvhich 
costs in excess of 20 billion dollars per year to treat. It 
affects men uncommonly and is usually a manifestation of 
an underlying illness or the consequence of prior in)ury or 
surgery. Incontinence is much more common in vvomen 
and usually reflects a less serious etiology. The diagnostic 
evaluation includes a thorough history and physical exam- 
ination to classify the incontinence into one of several 
types. Key elements include previous pelvic surgeries and 
the presence of systemic neurologic disorders such as dia- 
betes. A thorough medication history is equally important 
as many medications may have autonomic side effects. 
The physical examination should focus on the abdomen, 
pelvis, external genitalia, and a basic neurologic examina- 
tion including the presence or absence of perineal sensa- 
tion and evaluation of the bulbocavernosus reflex. 
Urodynamic studies may also help to determine and aid in 
formulating a treatment plan. Ürinary incontinence can be 
broken dovvn into several categories: stress, urge, neuro- 
genic (reflex), overflovv, congenital, and traumatic. There 
can also be combinations of the above. 


A Stress urinary incontinence (SUT) is defined as the 
involuntary 1oss of urine associated vvith physical activ- 
ity that increases intra-abdominal pressure. İt is com- 
monly seen in multiparous vvomen vvith a vveakened 
pelvic floor. There are three types of stress inconti- 
nence, and types IIA, TIB, and HT are associated vvith 
specific anatomic defects. Type II is associated vvith 
urethral hypermobility and type TII is seen vvith intrin- 
sic sphincter deficiency. The Q-tip examination can 
assess the degree of hypermobility." Treatment for type 
H is aimed at restoring the anatomic relationship of the 
bladder neck and proximal urethra. This can be accom- 
plished by any of the multiple urethropexy operations— 
the Burch procedure, various needle suspension 
procedures, the Marshall-Marchetti-Krantz proce- 
dure—or a midurethral sling.? Type II SUl requires re- 
creation of the sphincter mechanism and is therefore 
treated by a more proximal pubovaginal sling, peri- 
urethral bulking agents, or a sphincter prosthesis.”” 
One of the nevver treatments for both types of inconti- 
nence is a tension-free vaginal tape (TVT). Overall, the 
long-term success rates are 75 to 9596.57 


B Urge incontinence is defined as the involuntary loss of 
urine associated vvith a strong desire to void. It can 
occur in both males and females in the presence of a 
urinary tract infection, bladder outlet obstruction, or 
bladder cancer. De novo urge incontinence can also be 
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the result of various suspension procedures, vvith an 
incidence from c 1676 to 2796.5? The basic features of 
true urge incontinence are detrusor instability vvith 
othervvise normal anatomy, no neuropathy, and a usu- 
ally normal sphincter.1” Urodynamics shovv a sudden 
Tise in pressure accompanied by an urge to void or 
incontinence. Treatment is aimed at correcting the 
underlying etiology, if knovvn. For example, in men 
this symptom may be due to benign prostatic hyper- 
trophy (BPH), and it is usually relieved vvith 
transurethral resection of the prostate (TURP). In 
vvomen, obstruction is rare and is usually due to previ- 
ous pelvic surgery. If the etiology is not found, then 
conservative treatment is geared to eliminating the 
involuntary detrusor contractions via medications, ? 
behavior modification, electrical stimulation, or 
biofeedback, all vvith variable success rafes. 


Neurogenic incontinence is a broad category that 
encompasses many disorders. It is defined as inconti- 
nence occurring secondary to a usually identifiable 
nerve lesion. The incontinence can be active (detrusor 
hyperreflexia)"?, usually this is associated vvith upper 
motor neuron lesions. It can also be passive (sphincteric 
atony), vvhich is associated more vvith distal lesions. A 
combination of the tvvo types is possible. Often, other 
types of incontinence, such as urge and stress, are found 
simultaneously in patients vvith nerve iniury. The mic- 
turition reflex is normally under voluntary control and 
1s organized in the brainstem. Depending on vvhere the 
Tesion is, there is a vvide range of presentations. If the 
Tesion is supraspinal, micturition is physiologically nor- 
mal, but avvareness is altered. This occurs in cases of a 
cerebrovascular accident. Spinal lesions can lead to 
detrusor—external sphincter dyssynergia (DESD) or 
other manifestations of poor coordination of micturi- 
tion. These lesions occur in traumatic spinal cord in/ury, 
multiple sclerosis, or other examples of transverse 
myelitis."“ Sacral lesions can have a variable effect, 
depending on the relative contribution of the parasym- 
pathetic or sympathetic system. These effects vary from 
bladder areflexia to sphincteric dysfunction. These 
types of lesions are caused by herniated disks, diabetic 
neuropathy, spinal cord tumors, or extensive pelvic sur- 
gery.” The guiding principles of treatment are improve- 
ment of the neurologic condition and alleviation of the 
potential for upper tract deterioration. Conservative 
management includes anticholinergic medication or 
intermittent catheterization. Surgical management 
includes external sphincterotomy, bladder augmenta- 
tion, artificial urinary sphincter, or neurostimulation. 
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Overflovv incontinence is described as the observation 
Of incontinence accompanted by urinary retention. İt is 
usually the result of an obstructive or neuropathic lesion 
producing a hypotonic bladder. This type of inconti- 
nence is usually found in men vvith long-standing blad- 
der outlet obstruction ovving to BPH. Common 
symptoms are hesitancy, decreased urinary stream, and 
postvoid dribbling. The key finding on physical exami- 
nation is an elevated postvoid residual urine. Treatment 
aims to correct the obstruction. Patients vvith impaired 
detrusor contractilityy may benefit from intermittent 
catheterization. Use caution in treating incontinent 
patients vvith anticholinergics before ruling out over- 
flovv incontinence, this action may result in vvorsening 
Of the urinary retention that accompantes this condition. 


Congenital incontinence is usually evaluated prior to 
adulthood. It can be due to a number of anatomic 
defects. In females, an ectopic ureter can cause contin- 
uous urinary leakage. Other causes are ureteroceles or 
bladder exstrophy. Nocturnal enuresis and/or diurnal 
incontinence are causes of intermittent incontinence. 
These causes are usually correctable in childhood vvith 
either surgery or medication. 


Traumatic incontinence has a variety of causes. In 
males, this usually occurs after a radical prostatectomy 
but may also occur vvith an overly aggressive TURP. In 
many cases, postprostatectomy incontinence is tran- 
sient, but it remains a persistent problem in 5 to 1096 of 
patients.1” It can be caused from damage to the external 
urinary sphincter or from detrusor instability secondary 
to anastomotic stricture or bladder neck contracture. In 
females, the cause is usually from a fistulous communi- 
cation betvveen the urinary tract and the vagina after 
pelvic surgery. The fistula can involve the ureter, blad- 
der, or urethra. This type of incontinence also refers to 
sphincteric damage from a pelvic fracture vvhere the 
urethra vvas inğured. Treatment for postprostatectomy 
incontinence is usually conservative, if it persists longer 
than 1 year after surgery, then periurethral iniection of 
bulking agents or implantation of an artificial urinary 
sphincter (AUS) is performed. Bulking agents are of 
limited use in this setting: therefore, other treatment 
options are recommended. The 1ong-term continence 


rates for AUS vary betvveen 64 and 7696, continence 
being defined as using 0 to 1 pad/day./” Treatment of 
incontinence resulting from female pelvic surgery is 
aimed at correction of the fistulous communication. 
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SECTION 2 


THE KIDNEY 


Stephen A. Koff, MD 


Congenital renal eystic disease consists of a spectrum of 
inherited or sporadically occurring conditions that may 
involve one kidney, both kidneys, or only a portion of the 
kidney. An orderly approach to an evaluation aimed at 
narrovving the differential diagnosis using pediatric radio- 
graphic techniques vvill usually allovv precise identification 
and classification of this diverse collection of conditions. 


A 


Congenital renal eystic disease (CRCD) may be identi- 
fied on routine prenatal evaluation or as an incidental 
finding during postnatal radiographic evaluation. It may 
also be suspected from a family history of inherited dis- 
ease, from physical findings such as an abdominal mass 
or evidence of syndromic features, or from an abnormal 
urinalysis or the presence of azotemia. 


The differential diagnosis and classification of CRCD 
are based on ultrasonographic appearance. This test vvill 
identify fluid-filled eysts or enlarged calyces, vvill 
exclude a solid tumor, and vvill determine vvhether the 
abnormality is unilateral or bilateral or vvhether it 
affects other organ systems. If the process is unilateral, 
determine vvhether it is focal and isolated or it appears 
to occupy a renal segment (upper or lovver pole) or 
involves the entire kidney. 


Further evaluation of isolated eystic disease 
depends on appearance, and additional studies may be 
necessary. Complex eysts containing septations or 
calcareous elements require computed tomography 
(CT) or magnetic resonance imaging (MRT) discrimi- 
nation to exclude a proliferative process. Single or 
multiple simple eysts can usually be follovved vvith 
serial ultrasonograms, provided that they fulfill strict 
eriteria for benign cysts and do not include evidence of 
a solid component. Calyceal diverticulum and para- 
pelvic eyst may require additional evaluation to 
exclude obstruction by eyst compressing infundibula 
or ureteropelvic function (UPD. 


If the lesion is unilateral, the mafor differential diagno- 
sis is betvveen hydronephrosis and multieystic kidney 
(MCK) (Figure 13-1). Although specific ultrasound cri- 
teria exist to distinguish one from the other, overlap 
often occurs. Generally, further evaluation using 
nuclear isotope renal scanning is required to determine 
vvhether or not the suspected eystic lesion functions 
(visualizes on scan) and vvhether the vvhole kidney or 
only a segment of the kidney is involved (Figure 13-2). 
MCK is characterized by complete nonfunction: hovv- 
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the mass of eysts. VVhen good functioning (visualizing) 
parenchyma is observed, it usually indicates that the 
suspected eystic mass is actually a hydronephrotic kid- 
ney, and additional diagnostic testing is required to 
determine the cause of the hydronephrosis and vvhether 
or not the kidney is obstructed. 


A eystic lesion that involves only a segment of the kid- 
ney requires further evaluation using CT, MRİI, or even 
an intravenous pyelogram (IVP) to exclude a honey- 
combed septated eystic lesion (termed eystic nephroma 
or eystic partially differentiated nephroblastoma, if the 
septa contain nephroblastoma). These lesions, previous- 
İy termed multilocular eysts, based on appearance, 
require nephrectomy, vvhich is usually curative because 
of the proliferative nature of the process. Most com- 
monly, hovvever, the lesion vvill prove to be a duplica- 
tion anomaly, vvith the poor or nonfunctioning segment 
representing a localized hydronephrosis or dysplasia, 
vvhich often affects the upper pole. 


Bilateral eystic disease occurs in various inheritable 
and sporadic congenital conditions. Rare conditions, 
such as Veune”s asphyxiating thoracic dysplasia and the 
nephronophthisis medullary eystic disease complex, 
may be suspected because of specific associated syn- 
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ever, occasionally faint amounts of isotope may be seen 
vvithin the small amount of parenchyma contained in 
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Figure 13-1 Operative specimen of a multieystic kidney vvith 
generally preserved renaform shape and multiple eysts. 
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Patient vvith SUSPECTED CONGENTITAL RENAL CYSTIC DISEASE 


o Risk factors —?: 
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Calyceal diverticulum 
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Figure 13-2 Renal scan demonstrates nonfunctioning left kid- 
ney vvith absence of radioisotope uptake. Tracer is seen in right 


kidney and bladder. 


History 
Physical examination 
Urinalysis 
Renal function studies 


İB) Ultrasonography 


İE) Bilateral 


vV əş 


Sporadic İnherited 


o Renal scan Medullary sponge kidney 


Autosomal dominant PCKD 
Autosomal recessive PCKD 


No function Medullary cystic disease 
düvenile nephronophthisis 
Syndromic eystic disease 


Glomeruloeystic disease 
MCK Tuberous sclerosis 
Von Hippel-Lindau disease 


dromic abnormalities or a strong family history. 
Dilated collecting ducts in medullary sponge kidney, 
rarely seen in young children, generally require an IVP 
and a family history for diagnosis. Polyeystic kidney 
disease (PCKD) is alvvays a concern in patients vvith 
bilateral eystic disease. The infantile variety, vvhich has 
an autosomal recessive transmission, may be recog- 
nized early in the neonatal period if the kidneys are 
large and finely honeycombed or at a later age in less 
severe cases. Although adult type or autosomal domi- 
nant PCKD can be diagnosed antenatally or in infancy, 
generally, it does not assume its classic appearance of 
large bilateral eyst-distorted kidneys until early adult- 
hood because it usually progresses inexorably tovvard 
end-stage renal disease by the fifth decade. Imaging 
studies supported by a positive family history and signs 
and symptoms of hematuria, hypertension, and palpa- 
ble masses permit accurate diagnosis. 


Additional Reading 


Reisman EM, Maisels M. Pediatric renal eystic disease: classification by 


urological or nephrological involvement. In: O”Donnell B, Koff S, 
editors. Pediatric urology. 3rd ed. Oxford (UK): Buttervvorth 
Heinemann: 1997. p. 355—70. 
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Adult Polyeystic Kidney Disease 


Elizabeth u. Anoia, MD, and Michael G. Oefelein, MD 


Adult polyeystic kidney disease (ADPKD) is a systemic, 
hereditary disorder vvith an approximate incidence of 1 in 
1,000 Tive births." It is the most common form of eystic 
disease of the kidney and the third most common cause 
Of end-stage renal disease (ESRD) after diabetes mellitus 
(DM) and hypertension (HTN). This disease is usually 
asymptomatic until betvveen age 30 and 40: hovvever, x 
1097 of cases present in the first decade of life. Extrarenal 
manifestations include eystic lesions of the liver, spleen, 
pancreas, and a higher incidence of cerebral aneurysms 
(10 versus 29e in the general population). 


There is a “tvvo-hit” genetic hypothesis of eystogenesis. 
The tvvo most commonly involved genes are located on 
chromosomes 4 and 16.25 Tt is inherited as autosomal 
dominant vvith variable penetrance. Embryologically, 
the underlying theory is a defect in the development of 
the renal collecting system, resulting in a progressive 
functional impairment. 


Grossly, the kidneys are enlarged vvith various-sized 
eysts scattered on the surface and vvithin the parenchyma. 
Calcification vvithin the eyst vvall is possible, vvith eyst 
fluid usually being amber colored." Microscopically, 
there is peritubular fibrosis, a decreased number of 
glomeruli, and renal arteriolar thickening.” 


Common presenting symptoms include pain, hema- 
turia, or infection. Flank pain is the earliest and most 
common symptom. It can be due to the sheer vveight of 
the kidneys, obstruction, eyst hemorrhage, or infection.” 
Hematuria can be microscopic or gross and can be 
severe. Urinary tract infection can present as 
pyelonephritis or eyst infection. The important physical 
examination findings are hypertension, abdominal 
mass, and abdominal tenderness. HTN is found in 60 to 
7096 of patients and is a predictor of renal functional 
decline.7 Angiotensin-converting enzyme inhibitors 
(ACE-D are usually the first-line treatment.5 Palpable 
kidneys on abdominal examination also occur in 
approximately 6096 of patients. Tenderness is less com- 
mon and usually occurs if there is infection. Laboratory 
evaluation is significant for anemia, proteinuria, micro- 
hematuria, and decreased creatinine clearance. 


There are multiple modalities that may aid in diagno- 
sis. On plain abdominal radiographs, enlarged renal 
shadovvs can be seen bilaterally. Intravenous (TV) and 
retrograde pyelography illustrate a “spider deformity” 
of the calyces. These studies can also localize a possi- 
ble area of obstruction. Hovvever, if possible, avoid ret- 
rograde pyelography, ovving to the increased risk of 


introducing an ascending infection. Ultrasonography is 
the preferred method for the diagnosis of ADPKD 
because of its availability, sensitivity (10096 in patients 
5 age 30), and lack of exposure to radiographic mate- 
rial.” Overall, contrast-enhanced computed tomogra- 
phy (CT) scans are the most sensitive diagnostic 
procedures, vvhich can also detect possible complica- 
tions such as stones, infection, and hemorrhage./” 
Nuclear imaging studies shovv multiple cold avascular 
spots. Renal arteriograms demonstrate a classic “C” 
appearance of the vessels around the eysts. They can 
also demonstrate renal cell carcinoma, vvhich can 
develop in polyeystic kidneys. 


As intracranial aneurysm (ICA) rupture is a potentially 
life-threatening manifestation of extrarenal ADPKD, vve 
recommend radiographic imaging of the brain. In those 
patients vvith either a family history of TCA or a previous 
aneurysm rupture, screening vvith magnetic resonance 
angiography is usually started in the third decade of life." 


ADPKD must be distinguished from other disorders that 
have a similar constellation of renal findings. These 
include bilateral hydronephrosis, bilateral renal tumors, 
von Hippel-Lindau disease, and tuberous sclerosis. Most 
of these can be differentiated based on radiographic 
studies and the presence of other associated conditions. 


G These patients generally receive supportive and nonop- 


erative treatment. The goal is to manage the ESRD that 
inevitably develops and to manage the possible compli- 
cations before and after developing renal failure. A 1ovv- 
sodium and -protein diet has been noted to be 
beneficial. The clinician can manage severe pain and 
obstruction vvith decompression via a percutaneous 
aspiration and sclerosis or open drainage./? Stones are 
treated vvith extracorporeal shock vvave lithotripsy 
(ESVVL) or percutaneousily, vvith a 5 8096 success rate./3 
Options for severe hematuria include embolization or 
nephrectomy. Manage infections vvith either IV antibi- 
otics or drainage (percutaneous or open). Once renal 
failure develops, the only treatment options are dialysis 
or transplantation. The first sign of renal failure is an 
inability to maximally concentrate urine. Dialysis in 
these patients has a similar risk-benefit profile as the 
general population. Cadaveric transplantation is usually 
successful, that is, the eysts do not recur. Pretransplant 
bilateral nephrectomies have limited indications sec- 
ondary to the high morbidity. The indications for pre- 
transplant nephrectomies in ADPKD are recurrent 
infections, persistent bleeding, or that the size of the 
native kidneys precludes successful transplantation.” 
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Patient vvith SUSPECTED ADULT POLYCYSTIC KIDNEY DISEASE 
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Adults vvith this disease have a more favorable progno- 
sis than do children. Although uncommon in children, 
the progression to renal failure is much more rapid in 
those diagnosed vvith ADPKD vvithin their first year of 
life. Adult patients generally do not live longer than 5 or 
10 years after the onset of renal failure unless dialysis 
or renal transplantation occurs. The mean age of death 
is about age 50 years./€ 
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Ureteropelvic dunction Obstruction 


Michael C. Carr, MD, PhD 


Antenatal detection of hydronephrosis has led to the 
early identification of suspected ureteropelvic function 
(UPV) obstruction.”? Tnfants can present vvith a palpa- 
ble abdominal mass or, occasionally, urosepsis. 
Symptomatic presentation of UPT obstruction ovving to 
intermittent episodes of abdominal or flank pain or nau- 
sea and/or vomiting is also noted in older children.“ 
Minor trauma contributing to hematuria can lead to the 
detection of a hydronephrotic kidney.” 


The mainstay in detecting a suspected UP/T obstruction 
is ultrasonography of the kidneys and the bladder.6 1 
recommend a voiding eystourethrogram (VCUG) study 
to rule out vesicoureteral reflux, reported to occur in 13 
to 4296 of infants vvho are detected vvith hydronephro- 
sis. 75 In addition, this study is vvarranted in those chil- 
dren vvho present vvith a urinary tract infection. In the 
past, an intravenous pyelogram (TVP) vvas performed to 
diagnose a UP/ obstruction: hovvever, currently diuretic 
renography has replaced the fluoroscopic imaging.? 


MAG HIT diuretic renography has become the preferred 
method, allovving differential renal function and assess- 
ing vvashout from the individual kidney. Even so, contro- 
versy still exists about the interpretation of this study and 
the actual criteria used to define obstruction./71/ Tnterpret 
cautiousİy diuretic renography performed in infants 
under age 6 vveeks because of the transitional nephrolo- 
gy that exists in these developing kidneys. In the face of 
an equivocal study, repeating diuretic renography in 6 to 
8 vveeks can help establish a trend vvith respect to differ- 
ential function, as vvell as vvashout from the affected kid- 
ney. The TVP helps in a situation vvherein a symptomatic 
UPVT obstruction exists. Because this obstruction tends to 
be intermittent in nature, an TVP performed at the time 
the patient has symptoms can shovv the anatomy that may 
not be apparent at other times. 


The Anderson-Hynes pyeloplasty is the most commonly 
employed open surgical procedure for the repair of UP/ 
obstruction./? This technique that dismembers the ureter 
has vvidespread applicability ovving to preserving anom- 
alous vessels, excising the pathologic UP), allovving for 
appropriate repositioning, and finally incorporating suc- 
cessful reduction pyeloplasty. The surgeon prefers the 
placement of a 71 stent at the time of a dismembered 
pyeloplasty. Moreover, this may prove beneficial in a 
difficult anastomosis or vvith an infant pyeloplasty vvhere 
poor peristalsis of the ureter can lead to persistent 
drainage from the anastomotic site postoperatively. 
Laparoscopic innovations include the repair of the UP/ 


obstruction./? This technique is still primarily used in a 
handful of academic centers, but more vvidespread appli- 
cation is forthcoming. “71? Table 15-1 provides the 
pyeloplasty results. 


E The endoscopic approach to UP/ obstruction has been 
successful, both in an antegrade and a retrograde fash- 
ion.77775 Antegrade endopyelotomy can be performed 
under direct visualization, using a cold knife or electro- 
cautery or the Acucise? device. Retrograde endopyeloto- 
my is most ecasily accomplished in adolescents and adults 
and may require placement of a 6 or 7 French stent at 
Teast 1 vveek before the endopyelotomy to allovv for pas- 
sive dilation of the ureter. Postoperatively, the endopy- 
elotomy stent (14F/7P) is maintained for 6 to $ vveeks. 
Table 15-2 provides the results of endopyelotomy. 


F The use of a nephrostomy tube for urinary diversion, 
vvith or vvithout a ureteral stent across the anastomosis, 
is employed in certain situations.”1 The repair of a soli- 
tary kidney in an infant or a redo pyeloplasty may vvar- 
rant using a nephrostomy tube. The use of a 
nephrostomy tube vvithout a ureteral stent across the 
anastomosis might permit apposition of the edges of the 
anastomosis immediately postoperatively, but, in reali- 
ty, this is rarely seen. VVith the use of a nephrostomy 
tube, the Penrose drain can usually be removed in the 
first 48 hours follovving surgery. If a ureteral stent is 
employed, this, too, is removed soon follovving surgery. 
A nephrostogram is performed 10 to 14 days follovving 
surgery, using a l1ovv-pressure, gravity-drip nephros- 
togram on an outpatient basis. The use of intramuscular 
(IM) antibiotics prior to the procedure can limit the 
chances of a transient bacteremia. VVith evidence of 
good drainage, the nephrostomy tube can be removed. 
If there is inappropriate drainage 1nitially, then the 


Table 15-1 Results of Pyeloplasty 


Author Year Patients or Kidneys Success (90) 
Poulson et al/“ 1987 35 100 
O”Reilly” 1989 30 83-93 
MacNeily et al/6 1993 75 85 
Shaul et al” 1994 32/33(c age 2 mo) 97 
30/33(5 age 2 mo) 93 
Salem et al/5 1995 100 98 
McAleer and Kaplan)” 1999 79 90 
Austin et al?0 2000 135/137 91 
Houben et al”: 2000 186/203 93 
Tarrett et al"? 2002 100 96“ 


“Laparoscopic. 
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Table 15-2 Results of Endopyelotomy 


Primary vs 
Study Patients (n) Method Secondary Obstructions Follovv-Up (mo) Rate of Success (90) 
Schenkman and Tarry?? 8 Antegrade 8/0 24 88 
Figenshau and Clayman?5 23 Antegrade 11/12 35 87 
Faerber et al?“ 32 Retrograde 27/5 14 81 
Netto?5 9 Antegrade 6/3 30 Ti 
Tan et al?6 13 Antegrade 10/3 15 77 
Capolicchio et al?7 9 Antegrade 0/9 67 88 
Gill and Liao?8 13 Retrograde 13/0 18 70 
Motola et al?” 212 Antegrade 110/102 36 85 
Giddens and Grasso?0 28 Retrograde 20/8 18 83 
Total 347 205/142 28 82 
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nephrostomy tube should be left simply to gravity 
drainage for a period of time to allovv for complete res- 
olution of anastomotic edema. İt is important to main- 
tain patience because most cases vvith initial lack of 
drainage vvill shovv appropriate drainage by 4 months 
postoperatively. In the situation vvhereby there is signif- 
icant drainage from the Penrose site, the Penrose should 
be left in place until the drainage subsides. 
Alternatively, retrograde placement of a ureteral stent in 
situations vvherein a maf?or anastomotic leak occurs can 
lead to prompt resolution of this drainage. 


The open repair of a UP/ obstruction has a very high 
success rate. In those rare situations vvhereby the degree 
of pyelocaliectasis does not improve and the 
furosemide (Lasix) renogram fails to shovv improve- 
ment, then reoperation is vvarranted. Clinicians some- 
times see a failure ovving to extrinsic compression 
secondary to a lovver-pole crossing vessel. An intraperi- 
toneal approach to the kidney facilitates redissection 
around the renal pelvis. A ureterocalicostomy, vvhereby 
the ureter is anastomosed to a lovver-pole calix, may 
benefit in this situation.”? To facilitate anastomosis 
betvveen the calix and the ureter, it is imperative that the 
parenchyma of the lovver pole be amputated. 


A nephrostomy tube placement in stable or vvorsening 
hydronephrosis or poor vvashout follovving a pyelo- 
plasty can help to delineate the anatomy. The opening 
pressure at the time of the nephrostomy tube place- 
ment can predict the degree of obstruction that 
exists.”” An antegrade nephrostogram vvill determine if 
the anastomosis is in a dependent position and 
vvhether there is evidence of a focal narrovving. Then 
an antegrade endopyelotomy may be the ideal 
approach. Alternatively, if the anastomosis is not in an 
ideal location or if a long stricture is present, an open 
surgical approach may be necessary. 
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Renal Hypoplasia, Dysplasia, Agenesis 


Mark F. Bellinger, MD 


Anomalies of renal development may be discovered on 
prenatal ultrasound examination during serendipitous 
imaging of the kidneys: during urinary tract imaging 1niti- 
ated to evaluate urinary tract infection (UTT), hematuria, 
hypertension, and renal failure or other urinary symptoms, 
and during screening for sibling uropathy. VVhen perform- 
ing renal imaging in children, it is important to compare 
renal lengths to published standards." VVithout attention to 
this detail, the significance of symmetric but abnormally 
small kidneys may be overlooked. Although unilateral 
anomalies of development may be asymptomatic, oligohy- 
dramnios and perinatal death or renal failure may accom- 
pany bilateral lesions.? Older children may present vvith 
chronic renal failure. Many factors may be responsible for 
diminished renal size or renal grovvth failure. Radiographic 
and even pathologic examination can fail to disclose the 
exact nature of the original insult. 


mm cases vvithout obstruction or vesicoureteral reflux, 
clinicians often assume that a misadventure of ureteral bud 
development resulted in abnormal renal parenchyma.?”“ 
Renal hypoplasia and dysplasia are knovvn to associate 
vvith several genetic syndromes, including those described 
by Turner, Drash, and Beckvvith-VViedemann.”” In 1973, 
Buchta and colleagues deseribed the syndrome of heredi- 
tary renal adysplasia as an autosomal dominant trait vvith 
incomplete penetrance and variable expression.5 The liter- 
ature shovvs many families vvith this syndrome, vvith vary- 
ing presentations of unilateral and bilateral renal agenesis 
and eystic and noneystic renal dysplasia, and vvithout 
apparent phenotypic difference from that found in sporadic 
cases.?-l1 This suggests that many cases of renal agenesis 
are transmitted by autosomal dominant inheritance and 
that families of individuals vvith unilateral or bilateral renal 
agenesis (and perhaps dysplasia) should receive ultrasound 
screening examinations. 


A Ultrasound examination initially detects many cases of 
abnormal renal development.?”"5 Although normal kid- 
neys are usually reniform in shape, fetal lobulations and 
anomalies of shape and position are not uncommon. In 
cross section, the medullary pyramids are hypoechoic 
compared vvith the overlying cortex and are arranged in 
a radial configuration around the echogenic central echo 
complex, vvhich represents the hilar structures and 
fat.1”77 In infants, medullary pyramids can be strikingiy 
hypoechoic and can mimic hydronephrosis.151? Tn 
infants, hyperechoic renal parenchyma is a nonspecific 
finding, vvhich can be seen in many pathologic states, as 
vvell as in normal kidneys.?021 
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Tmage small or dysmorphic kidneys vvith tvvo pri- 
mary purposes in mind. The first is to document the 
presence or absence of vesicoureteral reflux (VUR) and 
the second is to determine relative differential renal 
function. Perform a voiding eystourethrography 
(VCUG) to detect and grade VUR.??75 Tn addition, 
valuable information about bladder configuration and 
function may be obtained. Avold using nuclear eystog- 
raphy in the initial evaluation of any patient, this tech- 
nique is capable only of detecting the presence or 
absence of VUR vvithout offering an assessment of 
bladder anatomy and dynamics, urethral anatomy, and 
accurate reflux grading.””?” Differential renal function 
may be evaluated by radionuclide imaging using 
Tc 99m dimercaptosuccinic acid (DMSA ).?”?? Diuresis 
renography is more appropriate vvhen a functional 
assessment of obstruction is required in the presence of 
hydronephrosis or hydroureteronephrosis.30351 Tn 
patients vvith renal failure, radionuclide imaging may 
not provide useful functional information.” 


The term Pypoplasia is generally used to describe a 
small, architecturally and histologically normal kidney, 
usually associated vvith normal ureteral orifice configu- 
ration and position. These kidneys have fevver nephrons 
than do normal kidneys: thus, the term, “oligonephro- 
nia” has been used.5 “Dvvarf” kidneys generally require 
observation only if VUR is absent and if the patient is 
normotensive. VVhen vesicoureteral reflux is present, 
determine management by globally assessing the 
patient”s renal status, including the state of the con- 
tralateral renal unit and the total renal function. 
Hypertension or VUR into a poorly functioning kidney 
(differential function c 1576) may merit nephroureterec- 
tomy if UTls are a concern, vvhereas ureteral reimplan- 
tation may be more appropriate if the kidney has 
reasonable function. In the absence of hypertension or 
UTİ, observation may be appropriate, although the risks 
of infection are greater in younger females, and reflux 
management may be of primary concern.”” 


In the same vvay, renal infury may cause small kid- 
neys. Vascular insult (renal venous thrombosis) and 
infection (pyelonephritis) are common causes.5556 If 
hypertension occurs, nephrectomy is indicated. Small 
kidneys associated vvith VUR may be congenitally 
small or may have been damaged by pyelonephritis.”758 
In many cases, a combination of factors is thought to be 
causative (eg, anomalous ureteral bud development and 
reflux nephropathy). Good kidney function may 
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Patient vvith SYMPTOM LEADING TO URINARY TRACT IMAGING or 
ABNORMAL KIİDNEY FOUND ON IMAGİNG 


Unilateral small kidney 


Bilateral small kidney 


Voiding 
o eystourethrogram 
Radionuclide 
İmaging 


y 


Assess differential renal function 


Adequate Poor Borderline 
function function function 
Normal Kidney Kidney Kidney 
architecture, scarred: shrunken 
small kidney abnormal 
calyces 
VUR No VUR VUR No VUR No VUR 


v€ y 


Normo- Hypertension 


hydronephrotic 


Voiding 
eystourethrogram 
VUR No Urethral 


VUR obstruction 


Nonfunction 


Manage VUR Manage 
Manage urethral 
renal failure obstruction 


Ultrasonography 
flank/pelvis 


VUR No VUR 


: Consider 
tensive Pyeloplasty 
DMSA scan 
Manage 
VUR Consider 
Nephrectomy nephrostomy 
Kidney No 
Observe Poor function İ Adequate function found ğın 
Serial pelvic 
sonography 
Nephrectomy Pyeloplasty əmalə 
i Consider : 
Normo- Hypertension eystoscopy Normo- Hypertension 
tensive v tensive v 
Nephrectomy Nephroureterectomy Nephrectomy 
Observe Observe 


vvarrant ureteral reimplantation. If function is poor, 
hovvever, nephrectomy or nephroureterectomy may be 
appropriate. 


C Renal parenchymal dysplasia, a developmental anom- 
aly that results in a pathologically distinct appearance 
of the renal parenchyma, is characterized by the pres- 
ence of disorganized tissue composed of primitive ducts 


and ductules surrounded by fibromuscular collars and 
by embryonic mesenchymal tissue, vvith microcysts or 
macrocysts and nests of metaplastic cartilage.”?” Normal 
nephrons may be present to a variable degree, inter- 
spersed among the dysplastic elements. Because 
nephron development is hindered in these cases and the 
number of normal nephrons is diminished, some 
authors use the term hypodysplasia.“0 Kidneys vvith 
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dysplasia may be large or small, depending, in part, on 
vvhether microcysts or macrocysts are present and 
vvhether VUR or obstruction is associated vvith dilation 
of the collecting system. 


Renal dysplasia is frequently associated vvith devel- 
opmental or structural anomalies of the urinary tract, 
including high-grade VUR and severe obstructive 
uropathies, including ureteropelvic iunction obstruction, 
urethral valves and atresia, prune-belly syndrome, 
ureteral ectopia, megaureter, and ureterocele.“1—5 Tn 
these severe uropathies, the unansvvered question is 
vvhether the dysplasia is an embryologic consequence of 
anomalous ureteral bud development, vvhich also leads 
to the collecting system abnormality or vvhether the col- 
lecting system abnormality, (VUR or hydronephrosis) 
resulted in renal infury.” Although the clinician must 
examine each case as a unique situation, many consider 
that both factors play a role in most situations. 


A secheme to manage dysplastic kidneys must be 
developed after assessing multiple factors, specifically, 
the configuration and function of the kidney and its col- 
Tecting system, and considering confounding factors, 
such as hypertension and the presence of UTIT or incon- 
tinence. Clinicians may treat dysplasia associated vvith 
ureteropelvic function obstruction by pyeloplasty vvhen 
renal function is adequate or by nephrectomy vvhen 
function is poor.“” In kidneys vvith borderline renal func- 
tion, temporary percutaneous nephrostomy drainage 
may be used to relieve obstruction.”” This permits a sec- 
ondary assessment of renal function after a period of 
observation. If function remains poor, nephrectomy is 
performed, and if function improves, pyeloplasty may 
be appropriate. In other cases of obstructive uropathy, 
repair is indicated unless renal function is poor or 
absent, in vvhich case, nephrectomy may be more appro- 
priate. Treat refluxing renal units by doing either ureter- 
al reimplantation or by performing nephroureterectomy. 


Give special consideration to boys vvith posterior 
urethral valves and unilateral VUR associated vvith a 
poorly functioning ipsilateral kidney and a functional 
contralateral kidney. In many cases, the refluxing sys- 
tem is associated vvith renal dysplasia (VURD syn- 
drome (VUR and renal dysplasia)).“5“” If the refluxing 
renal unit is removed, pressures generated by the poor- 
İy compliant bladder, even after ablation of the urethral 
valves, may be forced upon the solitary remaining 
ureter and kidney, resulting in hydronephrosis or reflux 
and secondary renal infury. In a sense, the refluxing 
dysplastic kidney, acting as a pop-off mechanism, pro- 
tected the contralateral kidney from high-pressure 
inğury. Ureterocystoplasty or enterocystoplasty may be 
indicated to improve bladder compliance and to prevent 
initiation of iniury to the solitary kidney.?””? 


Unilateral renal agenesis is one of the most common 
anomalies of the genitourinary tract. VVhen clinicians 


think renal agenesis is present, they should perform a 
complete ultrasound examination of the retroperi- 
toneum and of the lovver abdomen. İf there is a possi- 
bility that a small ectopic kidney might be present (te, 
in cases of an ipsilateral ectopic ureter vvith inconti- 
nence), a nuclear medicine scan using DMSA may help 
in locating the ectopic kidney.”””" In rare cases of pre- 
sumed ureteral ectopia and vvith a small dysplastic kid- 
ney, eystoscopy and retrograde pyelography may 
localize the kidney.”” 


VVhen unilateral renal agenesis is confirmed, give 
special consideration to evaluation and long-term fol- 
1ovv-up in females. The close developmental relation of 
the vvolffian and müllerian systems during embryogen- 
esis means that, in a significant number of patients vvith 
unilateral renal agenesis, müllerian anomalies vvill be 
discovered, including vaginal and uterine duplication, 
uterus didelphys, uterus didelphys vvith an imperforate 
or dysplastic uterine horn, as vvell as other similar 
anomalies, vvhich may be the consequence of a unilat- 
eral müllerian developmental anomaly.?”5”7 Because 
many of these anomalies vvill be undetectable by imag- 
ing the infant uterus, carry out serial pelvic ultrasonog- 
raphy in preadolescents and adolescents. There is 
evidence to link hereditary renal adysplasia vvith mül- 
Terian anomalies on a genetic basis. It has also been vvell 
documented that spontaneous involution of multicystic 
renal dysplasia occurs not uncommonly, and the rem- 
nant kidneys may be invisible on imaging studies.”5”” In 
these cases, vvolffian and müllerian development is pre- 
sumably normal, and müllerian anomalies should not be 
expected to be present. 
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Acute Renal Failure 


Michael C. Smith, MD 


Acute renal failure (ARF) is characterized by progressive 
azotemia over hours to days and by elaboration of a urine 
isosmolar vvith plasma.1 Oliguric renal insufficiency 
(urine volume c 400 mL/24 hours) is the most common 
form of ARF. Hovvever, in recent years, nonoliguric ARF 
has been increasingly recognized and novv accounts for 35 
to 4096 of all ARF cases. The distinction is important 
because nonoliguric ARF probably represents a less 
severe form of ARF and has a substantially lovver mortal- 
ity than the oliguric variety. The differential diagnosis of 
ARTF is classically divided into prerenal causes, renal 
parenchymal disease, and postrenal (obstructive) etiolo- 
gies.”? Using this approach, the list of disorders associat- 
ed vvith ARF is extensive. Table 17-1 shovvs the principal 
causes of ARF. Hospital-acquired ARF is not only a com- 
mon problem (2 to 496 of all admissions) but is frequent- 
İy multifactorial and iatrogenic. Decreased renal 
perfusion, aminoglycoside administration, exposure to 
nonsteroidal anti-inflammatory drugs (NSATDs), use of 
angiotensin-converting enzyme (ACE) inhibitors, and 
infusion of radiocontrast media are the most common 
causes of ARF in the hospital setting.” 


A The differential diagnosis of ARF begins vvith a thor- 
ough history and a physical examination. Patients vvith 
obvious hypotension, volume depletion, or obstructive 
uropathy must be identified.“ In addition, a careful 
revievv of medications vvill often reveal a temporal rela- 
tion betvveen drug administration and declining renal 
function in cases of drug-induced ARF. 


B Serial determinations of kidney function document the 
progressive rise in creatinine and blood urea nitrogen 
(BUN). Monitor electrolytes, including calcium and 
phosphorus, tvvice daily to assess the tempo of ARF and 
the response to any therapeutic maneuvers. 


C Several urinary indices are helpful in distinguishing pre- 
renal azotemia from intrinsic renal disease in oliguric 
ARE, especially vvhen the history and physical examina- 
tion provide equivocal information (Table 17-2).?5 
Patients vvith prerenal azotemia generally demonstrate a 


60 


Table 17-1 Principal Causes of ARF 


Prerenal 

Volume depletion 
Hemorrhage 
Gastrointestinal fluid 1oss 
Third-space losses 
Diuretics 

Congestive heart failure 

Myocardial infarction 

Sepsis 

Hepatorenal syndrome 

Vascular—renal artery or vein occlusion 


Renal 
Acute glomerulonephritis 
Poststreptococcal 
Collagen vascular disease 
Small vessel vasculitis 
Acute interstitial nephritis 
8-Lactam antibiotics 
Sulfonamides 
Sarcoidosis 
Acute tubular necrosis 
Ischemia—hypotension ovving to volume depletion, sepsis, 
myocardial infarction 
Nephrotoxins 
Aminoglycosides 
Amphotericin 
Radioiodinated contrast media 
Hemepigments 
Myoglobin 
Hemoglobin 


NSAIDs 
Altered vascular reactivity 

ACE inhibitors 

Angiotensin receptor blockers 
Myeloma 


Postrenal 
Bilateral ureteral obstruction 
Infravesical obstruction 


Una € 20 mEq/L, a fractional excretion of sodium (FExa) 
€ 1, a U/P ereatinine x 40, and a U/P osmolality 5 1.5. 
On the other hand, subfects vvith intrinsic renal disease 
usually have a Ux, 5 40 mEQq/L, a FEç, 5 196, a U/P 
creatinine € 20, and a U/P osmolality c 1.1. 


Acute Renal Failure 


Patient vvith ACUTE RENAL FAILURE 


Progressive increase in BUN, creatinine 


o History and physical examination —ə: “.-——— o Serial BUN, creatinine, electrolytes 


Oliguric patient 


Nonoliguric patient 


Urine and serum sodium 
creatinine, and osmolality 


y 


o Prerenal disease o Renal ultrasonography 
Volume depletion Congestive Normal-size Hydronephrosis Bilateral small 
ü heart failure kidneys Ü kidneys 
Saline Diuretics Relieve Chronic renal 
(colloid) Afterload reduction obstruction failure 


Renal parenchymal disease 


G Urinalysis 


Renal tubular celils, Eosinophils, RBC casts, Orthotoludine 

renal tubular cell casts, VVBC casts Proteinuria x 3g positive but no 
or pigmented casts RBCs 

ATN Allergic Glomerulonephritis Multiple Myoglobinuria 

interstitial nephritis or vasculitis myeloma or hemoglobinuria 
Eliminate Eliminate Rənal, İl... seri andın”. Fluids, 

: R 3 immunoelectrophoresis - 

nephrotoxins, offending drug, biopsy mannitol, 

treat underlying cause glucocorticoids alkalinize urine 


İG) Supportive management 
Resolution of 


renal insufficiency 


Unresponsive fluid overload, acidosis, hyperkalemia 
o Signs and symptoms of uremia BUN x 100 mg/dL 


y 


Dialysis 
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Table 17-2 Characteristic Urinary Indices in Oliguric 
ARF 


Prerenal İntrinsic Renal Disease 
Urine sodium (mEq/L) x 20 540 
Fractional excretion of sodium € 1 51 
Urine/plasma creatinine 540 € 20 
Urine/plasma osmolality 015 “R 


D The tvvo most common causes of prerenal azotemia in 
hospitalized patients are intravascular volume depletion 
and congestive heart failure.” Prerenal azotemia ovving 
to volume depletion should respond promptly to ffuid 
resuscitation vvith isotonic saline or colloid administra- 
tion. Treat patients vvith oliguric prerenal azotemia con- 
sequent to systolic dysfunction vvith afterload 
reduction, diuretics, and digoxin. If renal function does 
not improve vvith appropriate therapy, consider super- 
imposition of prerenal azotemia on chronic renal 
parenchymal disease. 


m 


Renal ultrasonography is critical in patients vvith both 
oliguric and nonoliguric renal failure.) It excludes 
hydronephrosis, making the diagnosis of obstructive 
uropathy extremely unlikely. In addition, it assesses 
renal size and symmetry. In patients vvith bilateral 
obstruction or obstruction in a solitary kidney, the site of 
obstruction must be identified and treated appropriately. 
Bilateral small kidneys (less than 8 cm in length) indi- 
cate a long-standing, most likely irreversible, parenchy- 
mal or vascular process, If ultrasonography 
demonstrates unobstructed normal-size kidneys, further 
evaluation for treatable causes of ARF is essential. 


aul 


Perform a careful urinalysis in all patients vvith ARF. 
Renal tubular cells, renal tubular cell casts, and pigment- 
ed casts suggest acute tubular necrosis (ATN)./ 
Differential diagnostic considerations vvould then include 
prolonged renal ischemia, contrast nephropathy, sepsis, 
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or nephrotoxic drugs, such as aminoglycosides (see Table 
17-1). Eosinophiluria and vvhite blood cell (VVBC) casts 
are characteristic of allergic interstitial nephritis, vvhich 
usually resolves vvith discontinuation of the offending 
drug." If renal function does not improve, a trial of glu- 
cocorticoid therapy may be vvarranted. Persistent renal 
failure, unresponsive to steroid therapy, is an indication 
for renal biopsy. Red blood cell (RBC) casts and/or 
proteinuria 5 3 g/24 h suggest glomerulonephritis, vas- 
culitis, or multiple myeloma. In cases of suspected 
glomerulonephritis or vasculitis, percutaneous renal 
biopsy is usually required to establish a specific diagno- 
sis. VVhen multiple myeloma is suspected, perform both 
serum and urine immunoelectrophoresis to include or 
exclude this diagnostic consideration. If the urine is pos- 
itive for blood but no RBCs are found on microscopic 
examination, myoglobinuria or hemoglobinuria should 
be considered. Rhabdomyolysis resulting in myoglobin- 
uria can be consequent to crush infuries, burns, seizures, 
or drug overdoses. An elevated serum ereatine kinase is 
characteristic: a urine that is positive for myoglobin con- 
firms the diagnosis. Appropriate therapy for myoglobin- 
uric acute renal failure consists of aggressive fluid 
administration, administration of mannitol, and alkalin- 
ization of the urine.“ 


G VVith prompt recognition of the precipitating event and 
appropriate therapy, most ARF cases are self-limited and 
do not require renal replacement therapy./ Nevertheless, 
these patients require careful monitoring and correction 
of electrolyte disturbances, fluid imbalance, and acid- 
base disturbances until renal function improves. Sodium 
polystyrene sulfonate (Kayexalate?) may be requfired for 
mild-to-moderate hyperkalemia. Sodium bicarbonate or 
its equivalent can be given if the serum bicarbonate con- 
centration falls belovv 15 mEq/L. Both measures should 
be employed fudiciously because they can vvorsen fluid 
overload. Revievv medications and make appropriate 
dose adfiustments for the patient”s level of renal function. 
Finally, place the patient on a diet that is restricted in 
sodium, potassium, and protein (fe, a renal diet). 


H Fluid overload, metabolic acidosis, or hyperkalemia that 


is unresponsive to conservative medical management, as 
vvell as signs and symptoms of uremia, such as nausea, 
vomiting, asterixis, or pericarditis, indicates renal 
replacement therapy.” Although the data are inconclu- 
sive, it is probably best to institute early, prophylactic 
renal replacement therapy vvhen the BUN reaches 
100 mg/dL or the creatinine 10 mg/dL rather than allovv 
clinical indications or uremic complications to develop. 
VVhen renal replacement therapy is required, the choice 
betvveen intermittent hemodialysis and continuous 
modalities vvill depend on the patient”s hemodynamic 
status and local expertise. Despite mafor diagnostic and 
therapeutic advances, mortality in patients vvith ARF 


- 


Acute Renal Failure 


vvho requfire dialysis has declined little over the past sev- 
eral decades and remains at about 509£ for postoperative 
ARF, 35776 for nephrotoxin-induced ARF, and 209£ for 
postpartum renal insufficiency. 
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Chronic Renal Failure 


Michael C. Smith, MD 


Chronic renal failure (CRF), eventually resulting in end- 
stage renal disease (ESRD) that requires dialysis or trans- 
plantation, is a mafor health problem vvorldvvide. mn a 
patient vvith an elevated serum creatinine, first the physi- 
cian must determine vvhether the renal dysfunction is acute 
or chronic. The 1nitial diagnostic approach to CRF 
includes determining vvhether the renal disease is glomeru- 
lar, interstitial, or vascular based on a careful history, uri- 
nalysis, and measurement of 24-hour protein excretion./ 
Establishing a specific diagnosis requires additional sero- 
Togic studies, renal biopsy, renal ultrasonography, or imag- 
ing of the renal arteries. Once a diagnosis is made, 
management considerations begin vvith identification and 
correction of any acute reversible causes of renal dysfunc- 
tion that may be superimposed on CRE. In patients vvith 
established CRF, for vvhom specific treatment is unavail- 
able, several therapeutic maneuvers (eg, excellent blood 
pressure control and dietary protein restriction) have been 
shovvn to retard the progression of renal disease."? After 
implementing these therapeutic strategies, the physician 
must anticipate and treat the multiple manifestations of 
CRF, including hypertension, anemia, hyperkalemia, 
metabolic acidosis, and fluid overload. Because most 
forms of chronic renal disease ultimately culminate in 
ESRD, patients should be educated vvith respect to dialysis 
and transplantation vvell in advance of the need for renal 
replacement therapy. 


A The initial challenge is to determine vvhether the renal 
dysfunction is acute or chronic. A slovv progressive 
increment in serum creatinine over months or years is 
best documented by revfevving previous laboratory val- 
ues. Not infrequently, these data are unavailable, and the 
physician must rely on clinical evaluation, laboratory 
studies, and radiologic features to make this critical dis- 
tinction./ In patients vvith acute renal failure (ARF), a 


precipitating event (ie, volume depletion, administration 
of nephrotoxic drugs) is often temporally related to the 
increment in serum creatinine. Patients vvith ARF tend to 
be more symptomatic at any level of renal dysfunction 
compared vvith patients vvith CRF. In addition, anemia, 
hypocalcemia, and hyperphosphatemia are frequent in 
CRF but less marked in ARF. Finally, bilateral small kid- 
neys on ultrasonography are diagnostic of chronic irre- 
versible renal insufficiency. 


It is important to determine the cause of CRF once the 
chronic nature of renal dysfunction is established. From 
a diagnostic perspective, CRF can be broadly grouped 
into glomerular disease and interstitial or vascular dis- 
ease (Table 18-1) on the basis of several laboratory and 
clinical features." Red blood cell casts on urinalysis, 
proteinuria 5 3.5 g/24 h, or the presence of a systemic 
disease associated vvith a glomerulopathy (eg, diabetes, 
lupus) are predictive of glomerular disease. On the 
other hand, a bland urinalysis, minimal proteinuria, and 
the absence of a systemic illness associated vvith a 
glomerulopathy indicate chronic interstitial or vascular 
disease. Except for diabetic nephropathy and lupus 
nephritis, definitive diagnosis of glomerular disease 
requires a renal biopsy. A biopsy, hovvever, is of limited 
help in determining the etiology of chronic interstitial 
disease, an accurate diagnosis generally requires a care- 
ful history and renal imaging studies (see Table 18-1). 


Renal disease of any cause impairs autoregulation of 
renal blood flovv and enhances the nephrotoxic potential 
Of various pathophysiologic states and pharmacologic 
agents. Hence, patients vvith CRF are susceptible to 
develop further acute decrements in renal function 
ovving to various insults (Table 18-2)." Volume deple- 
tion, congestive heart failure, urinary tract obstruction, 


Table 18-1 A Diagnostic Approach to Chronic Renal Insufficieney 


Glomerular disease 


Characteristics: red blood cell casts, 
2 3.5 g protein/24 h, systemic disease associated 
vvith a glomerulopathy 


Primary 
Focal glomerulosclerosis 
Membranous glomerulopathy 


Secondary 
Diabetic nephropathy 
Lupus nephritis 
Amyloid 


Interstitial or vascular disease 


Characteristics: bland urinalysis: 


€ 2-3 g protein/24 h, no systemic disease associated 
vvith a glomerulopathy 


Anatomic abnormalities 
Obstructive uropathy 
Polyeystic kidney disease 


Hypertensive nephrosclerosis 
Analgesic abuse 
Nephrolithiasis 

Ischemic nephropathy 
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nephrotoxic drugs, and administration of radioiodinated 
contrast material are frequently responsible for acute 
declines in renal function in the setting of CRF. 


D Unfortunately, there are no specific effective therapies 
for most renal diseases. Nevertheless, several nonspecif- 
ic maneuvers have been shovvn to slovv renal disease pro- 
gression. The most effective among these includes con- 
trolling blood pressure, applying drugs that interrupt the 
renin-angiotensin-aldosterone (RA.A) system, restricting 
dietary protein, and controlling blood glucose.?”” 
Reducing blood pressure slovvs the decline in renal func- 
tion. Reduce blood pressure to at least 130/80 mm Hg 
and to 125/75 mm Hg in patients vvith proteinuria 5 1—2 
g/24 h.”5 Angiotensin-converting enzyme (ACE) 
inhibitors and angiotensin receptor blockers (ARBs) are 
more renoprotective than are other classes of antihyper- 
tensive agents and thus should be first-line therapy in 
hypertensive patients vvith CRF. The National Kidney 
Foundation recommends a restriction of dietary protein 
to a level of 0.6 g/kg body vveight for patients vvith a 
glomerular filtration rate (GFR) less than 25 mL/min.” 
This maneuver has a small but statistically significant 
effect to slovv the rate of renal function loss. Finally, 
excellent blood sugar control vvith giycohemoglobin xc 
79o retards the progression of diabetic nephropathy."? 


E Progressive CRF results in multiple clinical manifesta- 
tions, the more common of vvhich are outlined in Table 
18-3.15 Salt retention vvith consequent fluid overload 
occurs as GFR declines and should be treated by 
restricting dietary sodium and diuretic administration. 
Loop-blocking diuretics in a tvvice-daily regimen are 
generally required to achieve the requisite natriuresis. 
Treat hypertension to achieve the previously outlined 
goal blood pressures. ACE inhibitors or ARBs should 
be first-line drugs unless contraindications exist (ie, 
hyperkalemia, bilateral renal artery stenosis). Limit 
dietary potassium to 60 mmol/day to minimize the 
development of hyperkalemia." Kayexalate may be 
required if hyperkalemia occurs despite dietary restric- 
tion. To minimize the development of renal osteodys- 
trophy, give the patient sodium bicarbonate or Shohl”s 
solution to achieve a bicarbonate concentration of 22 to 
24 mmol/L. Because secondary hyperparathyroidism 
can lead to osteodystrophy, serum calcium and phos- 
phorus should be normalized vvith calcium-containing 
phosphate binders and, if necessary, oral vitamin D.” 
Most patients vvith CRF develop anemia ovving to 


Table 18-2 GCeauses of Acute on Chronic Renal Failure 


Volume depletion 
Congestive heart failure 
Urinary tract obstruction 
Nephrotoxic drugs 
Aminoglycosides 
Nonsteroidal anti-inflammatory drugs 
Radioiodinated contrast media 
u—xKıamımınınıx—-—-—-—r-—xXx7on.ınınmmı a zznnnınmnınmınmınmınınınınınnının 


Chronic Renal Failure 


Table 18-3 (Consequences of CRF 


Cardiovascular 


Fluid overload 
Hypertension 


Electrolyte/acid base 


Hyperkalemia 
Metabolic acidosis 


Hematologic 


Anemia 
Platelet dysfunction 


Endocrine 


Calcium, phosphorus, vitamin D abnormalities 
Gonadal dysfunction 


F 


decreased erythropofetin production. İt is important to 
ensure adequate iron stores and administer erythropoi- 
etin to maintain a hematocrit of 33 to 3696.:5 


Despite excellent supportive care in patients vvith CRE, 
renal function generally declines, albeit at a slovver 
pace. Anticipating this, refer patients for transplant 
evaluation and education vvith respect to treatment 
modalities for their impending ESRD vvhen GFR is 20 
to 25 mL/min."5 Hemodialysis or peritoneal dialysis 
may be selected as the treatment of chofce or used as a 
bridge to renal transplantation. Ideally, referral for 
transplantation can be accomplished vvell in advance of 
the need for dialysis. 


G Once the patient has decided on the preferred form of 


dialysis, make the appropriate referral for access place- 
ment vvhen creatinine clearance is 15 to 20 mL/min 
in diabetics and 10 to 15 mL/min in nondiabetics. 
Importantly, this lead time allovvs for maturation of vas- 
cular access for hemodialysis and for technical training 
in the case of peritoneal dialysis. 


Fluid overload, hyperkalemia, and acidosis refractory 
to medical management or uremic symptoms, such as 
anorexia, nausea, vomiting, and lethargy, are clear-cut 
indicators for instituting dialysis. Even in an asymp- 
tomatic patient, dialysis should be instituted in 
patients vvith diabetes vvhen the GFR is c 15 mL/min 
and nondiabetics vvhen the GFR is c 10 mL/min./” 
Preferably, begin dialysis at these earlier stages to 
minimize the morbidity associated vvith the abrupt 
onset of serious uremic complications such as peri- 
carditis or neuropathy. 


The choice among treatment modalities for ESRD 
depends on the patient”s preference, age, and associated 
comorbidity. Transplantation is the treatment of choice 
in infants and children. On the other hand, patients older 
than age 72 years are usually not transplant candidates. 
In most patients, absolute contraindications to hemodial- 
ysis or peritoneal dialysis are fevv, and selection betvveen 
the tvvo is often based on patient preference. 
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Chronic Renal Failure 


Potassium restriction, kayoxalate, 
Calcium supplemenis, 1.25(0H)2 Də 


sodium bicarbonate 
İron supplements, erythropolietin 


Diuretics, antihypertensives 


Salt restriction, diuretics 


y 


o Referral for transplant evaluation and education regarding dialysis 


v 


o Signs and symptoms of uremia 


y 


Treat manifestation of CRF 
o Dialysis and/or transplantation 


Fluid overloadi ————)ə- 


Continued rise in BUN and creatinine 


Hyperkalemia, acidosis 
Secondary hyperparathyroidism 


Hypertension 


Anemia 
o Access placement for dialysis 
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Renal Artery Aneurysm 


Andrevv C. Novick, MD 


The diagnosis of renal artery aneurysm (RAA) is often 
suspected vvhen ring-like calcification in or near the renal 
hilus is found on a plain abdominal radiograph (KUB), 
occurring in about 5096 of cases. Most RAAs are asymp- 
tomatic. The most common clinical manifestation that 
prompts an evaluation is hypertension. Other symptoms 
and signs include flank pain, hematuria, and an abdominal 
bruit 


A Renal arteriography is the definitive diagnostic study to 
establish presence, configuration, size, and location of 
an RAA. There are three primary types of RAAs: sac- 
cular, fusiform, and dissecting (Figure 19-1). 


B The most common type of RAA is a saccular aneurysm. 
This is characterized by an outpouching from the renal 
artery, usually at the bifurcation of the main artery or one 
of its branches. Such aneurysms may occur in association 
vvith renal arterial fibrous dysplasia or neurofibromatosis. 
There may be secondary atherosclerotic involvement 
vvith calcification of the aneurismal vvall and intraluminal 
mural thrombus formation. Complications of saccular 
aneurysms include peripheral renal embolization, erosion 
into the renal vein or renal pelvis, direct involvement or 
extrinsic compression of renal artery branches, and spon- 
taneous rupture. Rupture is most likely to occur vvith 
aneurysms that are not vvell calcified and that are less 
than 2 cm in size. There is also an increased risk of 
aneurysmal rupture during pregnaney. Surgical excision 
Of a saccular aneurysm is indicated, either for significant 
related hypertension or to obviate the risk of rupture 
associated vvith the above features. 


C A fusiform aneurysm occurs as a uniform dilatation of 
an entire segment of the renal artery to as much as three 
or four times its normal diameter. These aneurysms are 
generally not calcified and are typically found in young 
hypertensive patients vvith stenosing fibrous renal arte- 
rial disease. Most patients vvith this type of aneurysm 
require surgical treatment because of significant associ- 
ated renal ischemia and hypertension. 


D A dissecting aneurysm results from a tear in the internal 
elastic membrane of the renal artery, and as blood flovvs 
through the opening, the intima is separated from the 
remainder of the arterial vvall. Such aneurysms are most 
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SACCULAR 


FUSIFORM 


DISSECTING 


Figure 19-1 The three primary types of renal artery aneurysm. 


often complications of renal arterial involvement vvith 
atherosclerosis, intimal fibroplasia, or perimedial fibro- 
plasia. The clinical presentation of this lesion is often 
dramatic, vvith acute onset of severe flank pain, and sur- 
gical intervention is usually indicated for attempted 
renal salvage. 


E If necessary, surgical treatment-—aneurysmectomy vvith 
preservation of the involved renal unit—is possible in 
most cases. In situ revascularization techniques include 
aneurysmectomy vvith patch angioplasty, segmental 
arterial resection vvith reanastomosis, and aortorenal 
bypass vvith an autogenous vascular graft. Extra- 
corporeal aneurysmectomy vvith microvascular recon- 
struction and autotransplantation are employed in 
patients vvith complex intrarenal aneurysms. 
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Renal Artery Aneurysm 


Patient vvith SUSPECTED RENAL ARTERY ANEURYSM 


Hypertension —?- Ring-like 
“—— calcification 


on KUB 
o Renal 
arteriography 
Renal artery aneurysm confirmed 
İB) Saccular aneurysm o Fusiform aneurysm o Dissecting aneurysm 


xc2cm s 2 cmin size Any of the follovving 
Asymptomatic Asymptomatic regardless of aneurysm size: 
Normotensive Normotensive Hypertension 


Local symptoms 
Young female 
Renal artery stenosis 
Peripheral renal embolism 
Serial radiographic expansion 


VVell calcified Absenttor ———— ——— )ə- o Surgical 
incomplete treatment 
calcification 


Yearly follovv-up vvith 
magnetic resonance 
anigiography or CT scan 
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Renal Vein Thrombosis 


Venkata R. dayanthi, MD, FAAP 


True renal vein thrombosis (RVT) is a relatively uncom- 
mon condition that may exist in tvvo distinct forms: 
acute and chronic. The chronic variety may be more 
common and, ovving to the slovv development of collat- 
eral circulation, may be asymptomatic. The classic pres- 
entation for the acute variety tends to be more dramatic 
and may be associated vvith severe flank pain, gross 
hematuria, proteinuria, and possibly azotemia. Because 
of the variable nature of the rate of thrombus develop- 
ment, not all patients have such a dramatic presentation. 
Associated caval thrombus may lead to edema of the 
İovver extremities. RVT more likely leads to unilateral 
involvement. Bilateral involvement is much less com- 
mon but is likely to associate vvith oliguric renal failure 
vvith flank pain. Similarly, RVT may lead to sudden graft 
tenderness and hematuria after renal transplantation. 


The most common cause of RVT in adults is nephrotic 
syndrome, typically associated vvith membranous 
nephropathy. Hypercoagulable states such as protein C 
and S deficiency, oral contraceptive use, malignancy, and 
congestive heart failure may also lead to RVT. Less com- 
mon causes include trauma, renal transplantation, amy- 
T1oidosis, autotmmune vasculitis, diabetic nephropathy, 
and sickle cell nephropathy. RVT follovving renal trans- 
plantation may occur secondary to technical complica- 
tions from surgery or to a relative hypercoagulable state 
induced by immunosuppressants, such as eyclosporine or 
muromonab-CD3 (OKT3). The thrombus typically starts 
in the smaller intrarenal vessels and main venous occlu- 
sion, vvhen it occurs, it is a secondary phenomenon ovving 
to antegrade spread from the site(s) of initial thrombosis. 


Many different options are available to evaluate patients 
vvith suspected RVT. Computed tomography (CT) scan 
vvith intravenous contrast may be the procedure of 
choice for noninvasive imaging. One may see a lovv 
attenuation clot vvithin the renal vein and perhaps even 
the vena cava. The renal vein itself may be enlarged 
ovving to obstruction. Further, the scan may reveal an 
enlarged kidney vvith evidence of decreased function 
and perinephric inflammation, suggested by thickening 
of Gerota”s fascia. Ultrasonography is less reliable, and 
gray-scale findings, such as renal enlargement and 
interstitial edema, are nonspecific. Doppler evaluation 
Of the renal vasculature may help but can be misleading 
for segmental thrombosis. Often, intravenous pyelogra- 
phy is the first study obtained in a patient vvith flank 
pain and vvith hematuria but usually leads to nonspecif- 
ic findings, specifically, a poorly functioning inflamed 
kidney. “Ureteral notching,” a sign of collateral vessel 
development, may be seen in more chronic forms of 


RVT. Venography vvith selective renal vein catheteriza- 
tion may be diagnostic but is usually not necessary. A 
venacavogram demonstrating no evidence of “dilute- 
out” of contrast near the expected location of the renal 
vein could provide indirect evidence of RVT. In the 
future, magnetic resonance (MR) angiography may 
become the diagnostic modality of choice. 


The mainstay of RVT treatment is systemic anticoagu- 
lation. After initial heparinization and stabilization, 
consider converting patients to long-term oral vvarfarin 
therapy. Vena caval filter placement may be needed for 
recurrent pulmonary emboli. Surgery is rarely needed, 
but consider nephrectomy in a patient vvith infection or 
unremitting hypertension. Although case reports that 
demonstrate marked improvement in renal function 
after thrombectomy exist, most patients vvill shovv no 
demonstrable improvement vvith surgical intervention. 
Hovvever, consider thrombectomy for patients not 
responding to anticoagulation, significant bilateral 
involvement, or RVT involving solitary kidney. 
Successful use of fibrinolytics, such as streptokinase or 
urokinase, has also been described. 


Historically, RVT has been associated vvith a high mor- 
tality rate, but today 1ong-term outcome is largely 
dependent on the degree of renal function prior to the 
thrombotic event. Anticoagulation may allovv recanal- 
ization, and even complete disappearance of the clot 
may be possible. The patient may need long-term anti- 
coagulation to prevent recurrent thromboembolic events. 


Compared vvith adults, RVT in children generally is a 
different entity and is even more uncommon. Although 
older children vvith nephrotic syndrome or cyanotic heart 
disease may develop RVT in a manner analogous to 
adults, most children vvith RVT are neonates vvith pro- 
found hypovolemia. Volume depletion may be secondary 
to shock, dehydration, diarrhea, or sepsis. Spontaneous 
RVT may also occur rarely in infants of mothers vvith 
diabetes. Prenatal RVT detection has been described. 
Thrombi originate in the smaller intrarenal veins and 
propagate distally and proximally. Endothelial cell 
infury, in con/unction vvith diminished blood flovv and/or 
a hypercoagulable state, lead to thrombus formation. 


G Infants vvith RVT may present vvith gross hematuria, a 


flank mass, and thrombocytopenia. This classic triad, 
hovvever, is present only in a minority of patients. Often, 
children also have microangiopathic hemolytic anemia. 
There may be clinical and biochemical evidence of a con- 
sumptive coagulopathy. Bilateral involvement may lead 
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“For suspected bilateral involvement or involvement of a solitary kidney, consider aggressive 


intervention. This may include surgical thrombectomy or fibrinolytic therapy. Medical management 


alone, hovvever, may be sufficient, and one must individualize therapy based on clinical parameters. 


L 


to renal insufficiency. Older children may present vvith 
either microscopic or gross hematuria and flank pain. 


Ultrasonography (US) vvith Doppler evaluation is the 
procedure of choice in children because it is noninva- 
sive, can simultaneously evaluate the inferior vena cava 
(IVC), and involves no contrast or any ionizing radia- 
tion. US findings include an enlarged kidney vvith loss 
of corticomedullary differentiation. The thrombus itself 
may be seen as an echogenic focus vvithin the renal 
vein. Doppler evaluation vvill confirm the lack of blood 
flovv, Nuclear renography vvill demonstrate little func- 
tion of the involved kidney. Invasive studies such as 
venography and angiography may confirm the diagno- 
sis but are rarely required. 


For unilateral involvement, supportive therapy, empha- 
sizing fluid and electrolyte replacement, is usually all 
that is required. Unlike the case vvith adults and RVT, 
avoid anticoagulation unless the child has a coexisting 
consumption coagulopathy. Because of the risk of renal 
failure, one may consider a more aggressive approach 
vvith bilateral involvement, although reports of renal 
functional recovery in children vvith bilateral RVT vvith 
conservative management alone exist. Aggressive ther- 
apy in this setting includes either systemic fibrinolytic 
therapy or surgical thrombectomy. 


Unilateral RVT in an infant typically leads to an atroph- 
ic kidney. Removal of this unit is required only if infec- 


tion or hypertension occurs. Bilateral involvement is 
more ominous: hovvever, isolated reports of functional 
recovery exist. 
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Renal Artery Stenosis 


Andrevv C. Novick, MD 


A There is no single clinical manifestation that can reli- 
ably distinguish renovascular hypertension from essen- 
tial hypertension. Nevertheless, certain clinical 
manifestations strongly suggest a renovascular basis for 
hypertension. The greater the number of these clinical 
clues that are present, the greater the chance of identi- 
fying a lesion upon renal vascular imaging. 


B Screening for renal artery stenosis vvith a noninvasive 
imaging study is indicated in patients vvith suggestive 
clinical signs or symptoms. Duplex ultrasonography, 
magnetic resonance angiography, and spiral computed 
tomographic (CT) scanning have all demonstrated utili- 
ty in this regard. These studies can reliably demonstrate 
the presence of x 5096 main renal artery stenosis but 
cannot quantify higher degrees of stenosis or reliably 
demonstrate branch renal artery disease. 


C Intra-arterial digital subtraction angiography (1A-DSA) 
is the gold standard renal vascular imaging test in 
patients vvhose initial clinical evaluation and screening 
suggest renal artery stenosis. 


D The functional significance of renal arterial occlusive 
disease as a cause of hypertension can be evaluated by 
differential renal vein plasma renin assay. This test is 
reliable in diagnosing renovascular hypertension vvhen 
it is positive, hovvever, its usefulness is limited by a high 
incidence of false-negative results. The peripheral plas- 
ma renin response to a single dose of oral captopril has 
proved to be a useful, less invasive screening test for 
renovascular hypertension. Isotope renography per- 
formed after a single dose of oral captopril is another 
useful noninvasive screening test for this disease. 


E Avallable data concerning the natural history of athero- 
sclerotic renal artery disease indicate that progressive 
obstruction occurs commonly and is accompanied by 
1oss of renal function. The risk of renal functional 
impairment from progressive vascular disease is great- 
est in patients vvith high-grade (5 7596) arterial stenosis 
present bilaterally or in a solitary kidney. 


F Treatment of fibrous dysplasia is based upon the specif- 
ic type of renovascular disease, angiographic findings, 
and the associated natural history. Renal artery stenosis 
ovving to intimal fibroplasia, perimedial fibroplasia, or 
true fibromuscular hyperplasia generally progresses, 
and ischemic renal atrophy is the unfortunate outcome 
in many cases. Renal revascularization or angioplasty is 
indicated in these patients both to preserve renal func- 
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tion and to minimize the need for long-term antihyper- 
tensive medication. 


G In contrast to other fibrous disorders, medical manage- 
ment of hypertension is initially preferred for patients 
vvith medial fibroplasia because 1oss of renal function is 
uncommon vvith this disease. Surgery or angioplasty for 
progressive obstruction is reserved for patients vvhose 
blood pressure is difficult to control vvith multiple-drug 
antihypertensive therapy. 


H Revascularization of the kidney can be successfully 
accomplished in most patients vvith renal artery dis- 
ease. Percutaneous transluminal angioplasty is the 
treatment of choice for patients vvith main renal artery 
disease because of fibrous dysplasia, patients vvith 
branch renal artery disease are managed vvith extra- 
corporeal microvascular surgical reconstruction and 
renal autotransplantation. Endovascular stenting has 
become the initial treatment of choice for most 
patients vvith atherosclerotic renal artery disease, sur- 
gical revascularization is the initial treatment for occa- 
sional younger patients vvith good longevity but more 
often is employed vvhen endovascular stenting has 
been unsuccessful. The options for surgical revascu- 
larization in such cases include aortal renal bypass, 
hepatorenal bypass, splenorenal bypass, and iliorenal 
bypass. 
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Acute Pyelonephritis 


Culley C. Carson, MD 


Pyelonephritis is an infection and associated inflamma- 
tion of the renal parenchyma vvith secondary involve- 
ment of the renal pelvis and collecting system. Although 
gram-negative bacterial pathogens cause most of these 
infections, gram-positive organisms, viruses, and fungi 
can produce pyelonephritis. Pyelonephritis most com- 
monly is suspected in patients presenting vvith fever 
from 38”C to 40?C that is associated vvith flank or 
abdominal pain, most often identified at the ipsilateral 
costovertebral angle. Patients may complain of severe 
ipsilateral flank and abdominal tenderness vvith guarding 
to light palpation. These symptoms are often associated 
vvith nausea, vomiting, and abdominal bloating. 
Preexisting irritative lovver urinary symptoms may also 
be identified. These symptoms—frequency, urgency, 
dysuria, and even gross hematuria-—are sometimes iden- 
tiffed immediately prior to or remotely prior to onset of 
systemic symptoms. Nausea, vomiting, dehydration, and 
Tethargy may accompany severe pyelonephritis. 


Laboratory findings usually include pyuria on urinalysis 
but may also include hematuria, bacteriuria, and protein- 
uria. Urine Gram”s stain may or may not reveal bacteria. 
A dipstick-positive evaluation for urinary tract infection 
on urinalysis may include positive results of leukocyte 
esterase and nitrite indicators. Nitrite may be positive in 
the presence of gram-negative organisms that are likely to 
change nitrate to nitrite in the urine. In patients for vvhom 
pyelonephritis is caused by uropathogens other than 
gram-negative organisms, such as enterococcus and 
Staphylococcus saprophyticus, leukocyte-esterase dip- 
stick testing may be negative. The definite diagnosis is 
based on clinical features associated vvith urine culture— 
positive findings of uropathogens x 107 colonies per mL. 
Uropathogens should be single cultures, not multiple, and 
should be derived from a catheterized or vvell-collected 
midstream urine. The most common uropathogen remains 
Escherichia coli, hovvever, Staphylococcus saprophyticus 
and Sfaphylococcus epidermidis are also seen. 
Pyelonephritis caused by urea-splitting organisms should 
suggest possible renal calculi. These organisms in culture 
require upper tract imaging studies. Urease-producing 
organisms assocfated vvith struvite calculi include Profesis 
mirabilis, Klebsiella pneumoniae, Enterococcus facialis, 
Pseudomonas aeruginosa, and some strains of staphylo- 
coccus including S. saprophyticus. 


Acute pyelonephritis in pregnant patients presents an 
especially difficult problem because these infections can 
associate vvith risks to both the mother and the child. In 
this group of patients, as many as 15££€ vvill have bac- 
teremia and endotoxemla that risk early labor and deliv- 


ery, as vvell as acute respiratory distress syndrome for 
both mother and fetus. Usually, hovvever, these antepar- 
tum pyelonephritis patients can be treated vvith antibiotics 
vvith excellent expected outcome. These patients must, 
hovvever, be admitted to hospital for fluid resuscitation, 
observation, and aggressive antibiotic treatment. Because 
the complications include severe nausea, vomiting, 
anorexia, high fever, and dehydration, careful fluid man- 
agement should be administered. Further, initial choice of 
antimicrobial agents in these vvomen should be based on 
the most likely bacterial cause, as vvell as on antibiotics 
that are safe for administration to these patients and their 
fetuses. Safe antibiotics include beta-lactam antibiotics. 
Gentamicin may be used but considered only in those 
patients for vvhom beta-lactam agents cannot be used. 
Consider possible obstructive uropathy from stones or 
congenital anomalies in patients vvho fail to respond to 
adequate antibiotic treatment vvithin 72 hours. In these 
patients, give thought to performing a renal sonogram or 
a single-shot intravenous pyelogram (ITVP) to eliminate 
the possibility of obstructive uropathy. Ovving to the dex- 
tro rotation of the ureters during pregnaney and to the 
descending colon protecting the left ureter, right-sided 
pyelonephritis is most common during pregnancy. 


Although nitrofurantoin is an excellent choice in uri- 
nary tract infections in pregnancy, its use in pyelonephri- 
tis may be less effective, ovving to lovv concentrations in 
the renal parenchyma. Nitrofurantoin may be chosen in 
patients sensitive to beta-lactam agents and in vvhom gen- 
tamicin offers significant risk. Sulfonamides vvith and 
vvithout trimethoprim produce folate deficiency in the 
fetus and should not be used. Sulfonamides may also 
increase the risk of hyperbilirubinemia in the third 
trimester. Similarly, avoid fluoroquinolones because of 
concerns for cartilage and bone uptake. Tetracyclines are 
contraindicated ovving to dental discoloration in the fetus. 


Evaluation in most patients may be limited to history, 
physical examination, and urine studies. Reserve imaging 
studies for patients vvith complicated pyelonephritis or for 
those vvho do not respond vvell to adequate antibiotic 
treatment. Chosen antibiotics should focus on the most 
likely uropathogen, based on community, hospital, and 
medical suspicion. In community-acquired pyelonephritis 
in young vvomen vvho are not pregnant, fluoroquinolones 
continue to be the standard of care. Ovving to its high inci- 
dence of community-based resistance, reserve trimetho- 
prim sulfa as a second-line agent. Other alternatives 
include beta-lactam agents such as cefixime and cefpo- 
doxime. Ampicillin —namely, trimethoprim sulfamethox- 
azole—is associated vvith a high prevalence of resistant 
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organisms in most communities, Resistance to these 
antibiotics from community-acquired E. co/i may be in 
excess of 2596 and above 509£ in some areas. 


Most cases of acute pyelonephritis respond rapidly to 
oral fluoroquinolones: hovvever, patients vvith severe or 
complicated pyelonephritis may require more aggressive 
treatment. Patients vvho are toxic, dehydrated, or vvith 
intravenous fluid, resuscitation and parenteral antibiotics 
should be considered. Tn these patients, an aminoglyco- 
side antibiotic, combined vvith a beta-lactam agent or 
parenteral fluoroquinolone, should be the agents of first 
choice. Clinicians may modify this regimen at 48 to 72 
hours, after culture and sensitivity (C 46z S) results are 
available to guide antibiotic choice. Once the patient has 
stabilized and fever has resolved, use oral antibiotics to 
complete the 7- to 14-day course of treatment. 


m nonpregnant patients vvho do not respond to oral 
antibiotics after 72 hours, consider imaging studies. 


These studies may include abdominal ultrasonography, 
computed tomography (CT) scan, or TVP. These stud- 
ies are performed to evaluate the possibility of ureteral 
obstruction, renal calculus disease, perinephric 
abscess, emphysematous pyelonephritis, or other upper 
tract abnormalities that limit the effectiveness of 
antibiotic treatment. 


Additional Readings 


Connoly A, Thorp /M. Ürinary tract infections in pregnancy. Urol Clin 


North Am 1999:26:779—87. 


Nickel VC. The management of acute pyelonephritis in adults. Can / Urol 


2001:8 Suppl 1:29-38. 


Roberts 1A. Management of pyelonephritis in upper urinary tract infec- 


tions. Urol Clin North Am 1999:26:753-63. 


Stamm VVE, Hooten TM. Management of urinary tract infections in 


adults. N Engl 7 Med 1993:329:1328—35. 


VVing DA. Pyelonephritis in pregnancy: treatment options for optimal 


outcomes. Drugs 2001:61:2087—96. 


TT 


Cystitis in the Adult Female 


Granville L. Lloyd, MD, and Anthony 4. Schaeffer, MD 


Symptomatic urinary tract infections (UT1s) in vvomen are 
exceedingily common, resulting in about 8 million office 
visits yearly in America, most representing ecystitis./ 
Diagnosis requires combining the clinical syndrome that 
may include dysuria, frequency, urgency, and suprapubic 
pain, along vvith identifying the offending microbe in a 
properly obtained urine specimen. Further, noninfectious 
causes of these symptoms, including malignancy, must be 
considered in the appropriate clinical context. In simple 
eystitis, 3 days of antimicrobial therapy has been shovvn to 
be adequate, 1-day therapy is inadequate, and 7 days of 
treatment is unnecessary except in the presence of preg- 
nancy, diabetes, over age 65 years, or if symptoms have 
been present for more than 1 vveek. VVomen vvho have had 
UTİ in the past are more likely to experience re-infection 
in the future. Factors that can interfere vvith eradicating 
infection include infection vvith a resistant microbe, renal 
insufficiency, presence of a large calculus, and noncompli- 
ance vvith therapy. Bacterial persistence—the documenta- 
tion of the same specfes in the urine after appropriate 
treatment-—should prompt investigation for a urologic 
abnormality that provides a nidus for re-infection. 


A Urinalysis indicating pyuria and bacteriuria is presump- 
tive evidence of UTT. Urine culture is essential for diag- 
nosing UTI. VVomen vvith significant dysuria, urgency 
or frequency, and positive urinalysis results should have 
a catheterized urine culture and should receive empiric 
antimicrobial therapy. 


B Symptoms of infection associated vvith a negative urine 
culture vvarrant the clinician to evaluate the causes of 
the urethral syndrome, such as, but not limited to, ure- 
thral stenosis, carcinoma in situ, interstitial eystitis, 
tuberculosis, and neurogenic bladder dysfunction. 


C OT isolated infections, 8076 are caused by Escherichia 
coli and are sensitive to 3 days of most antimicrobials. 
Only about 2576 of vvomen vvith a first infection vvill 
have recurrence in the next 18 months. Seven days of 
therapy is appropriate if the patient is pregnant, is over 
age 65 years, has diabetes mellitus, or has symptoms of 
5 1-vveek duration. 


D Organisms resistant to the selected antimicrobial agent 
usually cause unresolved bacteriuria during antimicro- 
bial therapy. Thus, susceptibility testing is required to 
select the drug capable of sterilizing the urine. If unre- 
solved bacterfiuria is sensitive to the initial agent and 
the patient is compliant, consider insufficient drug 
concentration, ovving to azotemia, papillary necrosis, 
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or the presence of staghorn calculus. Tt is important to 
be avvare of the antimicrobial resistance patterns of 
uropathogens in your region. Over the past decade, E. 
coli resistance to beta-lactams has reached about 3096 
in some İocales and trimethoprim-sulfamethoxazole 
(TMP-SMX) resistance as much as 2006. Further, 776 
of E. coli isolates demonstrated multidrug resistance 
in a recent survey.? Resistance to nitrofurantoin and 
the fluoroquinolones has remained uncommon at 
about 296. The use of fluoroquinolones may, in some 
settings, be more cost-effective ovving to their higher 
therapeutic effectiveness despite higher drug costs.”” 


E Recurrent infections are caused by organisms that either 
persist vvithin the urinary tract betvveen episodes of 
infection or that re-infect the urinary tract from an 
outside reservoir (1e, bovvel flora). VVe recommend 
3 days of therapy vvith a drug that is not likely to cause 
resistance in the bovvel flora (nitrofurantoin, TMP-SMX, 
fluoroquinolone). Recurrence vvith the same organism at 
short intervals suggests bacterial persistence. 


F The most common cause of bacterial persistence is 
infected renal calculi (usually associated vvith urea- 
splitting organisms such as Proteus mirabilis) and 
infected anatomic abnormalities of the urinary tract. 


G More than 9579£ of all recurrent infections in vvomen 
are re-infections. VVe usually perform eystourethro- 
scopy but limit intravenous urography (IVU), eystog- 
raphy, or eystometry to patients vvith risk factors such 
as hematuria, acute pyelonephritis, obstructive symp- 
toms, neurogenic bladder, renal calculi, analgesic 
abuse, severe diabetes mellitus, or urea-splitting bac- 
teria. VVomen vvith tvvo or more UT1s in 6 months or 
three or more in 1 year usually benefit from nightly 
1ov-dose prophylaxis vvith TMP-SMX (//? regular- 
strength tablet), nitrofurantoin (50 mg), or cefalexin 
(250 mg). 


H VVomen vvith frequent UTIs and no demonstrable uro- 
1ogic abnormality may be managed by several regi- 
mens, depending on the pattern of infection. Self-start 
therapy has emerged as a povverful tool that allovvs 
immediate therapy vvith appropriate documentation of 
infectious agent. Follovving the patient”s detection of 
symptoms, collect midstream urine for culture in a pre- 
provided dip slide urine culture kit. Next, the patient 
initiates therapy immediately, vvith oral antimicrobials 
(generally, fluoroquinolone), and delivers the specimen 
the follovving day to the clinician”s office.$ 
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Urinary Tract Infection in Young Children 


George Steinhardt, MD, FACS, FAAP 


Urinary tract infection (UTD occurs in approximately 266 
of all girls and 1.496 of all boys (0.496 of circumcised 
boys) before age 3 years. Neonates often experience 
hematogenous dissemination of bacteria vvith subsequent 
renal involvement, but infants older than 2 months most 
often develop urine infection by the ascending route. The 
distinction betvveen eystitis and pyelonephritis in older 
children is based on clinical symptoms, but for infants and 
young children, this is often impossible. An anatomic dis- 
tinction may be moot in infants because epidemiologic 
studies suggest that systemic symptoms predominate 
(impİying renal involvement) in early infancy and that, for 
both boys and girls, the incidence of pyelonephritis 
decreases vvith age and that of eystitis increases. 
Unfortunately, the most significant sequela of UTT (ie, 
renal scarring) is also inversely related to patient age. 
Young infants—the very population at risk for damage— 
often shovv fevv signs and symptoms that directly refer to 
the urinary system, even vvith significant upper tract 
involvement. All studies suggest that timely therapy vvith 
appropriate antibiotics has utmost importance in decreas- 
ing the likelihood of permanent renal damage. The clini- 
cal challenge is to have a high index of suspicion that an ill 
infant may be at risk for a UTL Fundamentally important 
in the diagnosis of UTİ is to acquire and then to properly 
assess the urine specimen. VVith findings that suggest a 
urine infection, appropriate short-term therapy is essential. 
Further follovv-up of all affected children is necessary to 
identify infants and young children vvith anatomic abnor- 
malities that mandate prophylactic antibiotics (PAs). In 
addition, close medical supervision is essential at least 
through the age of potty training to ensure favorable renal 
outcomes. 


A The problems vvith diagnosing UTİ in infants and 
young children are legion. Young infants vvith signifi- 
cant renal involvement may not demonstrate fever 
(” 39), but the clinician must consider the possibility 
of a UTT vvith any signs of systemic toxicity such as 
Tethargy, tachycardia, poor feeding, vomiting, diarrhea, 
and irritability. Nonspecific laboratory indications for 
systemic inflammation, such as elevations in the vvhite 
blood cell count, C-reactive protein concentration, and 
sedimentation rate, all suggest the occurrence of a sig- 
nificant clinical event but are obviously not specific to 
the urinary system. 


B Properly obtained urine for assessment is key in man- 
aging young patients vvho are suspected of having a 
UT Suprapubic aspiration (SPA) to obtain bladder 
urine is reliable but invasive. Although neonatologists 
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are quite comfortable vvith this procedure, most other 
clinicians are not vvell practiced in the technique. The 
catheterized urine specimen is therefore the preferred 
method of urine procurement in both boys and girls. 
Compared vvith SPA, transurethral catheterization has a 
9596 sensitivity and a 9996 specificity. Bagged urine 
specimens can provide useful information if the patient 
has a lovv İikelihood of UTT and if the urine proves neg- 
ative. The rate of contamination, as vvell as the attendant 
unacceptably high rate of false-positives, hovvever, con- 
vinces most to abandon bagged specimens vvhen evalu- 
ating an ill child for possible UTTL Once obtained, the 
urinalysis provides useful information that enables the 
clinician to initiate therapy appropriately in patients 
vvith a likely UTL A positive nitrite, leukocyte esterase 
positivity, and more than 5 VVBCsv/high-povver field 
(HPF) on a spun urine and positive Gram”s stain for 
bacteria on unspun urine all suggest a UTİ diagnosis, 
thus allovving for prompt therapy. The quantitative urine 
culture vvill confirm the diagnosis, but this test is best 
interpreted in statistical terms. Any number of colonies 
in pure culture obtained by SPA provide a x 999£ proba- 
bility of infection. A transurethral catherization that 
results in x 10” colonies/cc has a 9596 probability of 
significant infection, vvhereas 107 to 105 col/cc on urine 
similarly obtained concludes only that infection is pos- 
sible. A colony count of 5 105 from voided urine has an 
8076 probability of infection. The statistical uncertainty 
deriving from the quantitative urine culture does not 
negate vvidespread utility. 


Oral therapy for UTT has long been practiced in older 
children and adults. Because of the vulnerability of 
young infants and the pyelonephritic character of their 
infections, admission to the hospital for treatment vvith 
intravenous (TV) antibiotics until afebrile has long been 
the standard of care. A recent study by Hoberman and 
colleagues, hovvever, found that infants and young chil- 
dren vvho experience their first UTT vvith fever and vyho 
vvere vvell enough for management at home (oral 
cefixime for 14 days ) had no greater rate of subsequent 
renal scarring (97c) than did infants admitted to the hos- 
pital and treated vvith parenteral cefotaxime for 3 days 
and then oral cefixime for 11 days (776). Compliance 
vvith oral medication is alvvays an issue, and it should be 
noted that in this vvell-controlled study, 1596 of patients 
vvere found to have no evidence of antibiotic in the 
urine vvhen assessed as outpatients. 


If the child is too ill for outpatient management, this 
necessitates admission to the hospital for hydration vvith 


Urinary Tract Infection in Young Children 


Patient is YOUNG CHILD AGE 2 MONTHS TO 4 YEARS 


Acute unexplained febrile illness 
or illness vrith signs and symptoms 


that suggest UTİ, vvith or vvithout 
systemic toxicity. Consider UTİ. 


Catheterized if not potty 
trained or systemically ill 


Clean catch midstream 
if potty trained and vvell 


Collect urine for urinalysis (U/A) 
and quantitative culture vvith 


antibiotic sensitivity testing 


U/A positive 


UTI. Treat according 
to sensitivity x 7 days. 


VVell enough for 
oral therapy 


Ill patient 


SE) PO antibiotics for 7 days and 
PA until renal ultrasonography 
(RUS) and VCUG 


U/A negative 


Admit for IV antibiotics. 
RUS vrhile hospitalized. 


C/S positive" UTI possible. Avvait culture 
and sensitivity (C/S) if 
patient condition vvarrants. 


C/S negative 


Avvait C/S to plan to 
discontinue on appropriate 
PO therapy vvhen vvell to 
complete 10-day course 


FE) PA until VCUG 


parenteral administration of broad-spectrum antibiotics. 
Timely assessment vvith renal sonography vvill often 
disclose anatomic abnormalities that require atten- 
tion—if not immediately (duplication anomalies, 
hydronephrosis, and thick bladders, suggestive of pos- 
terior urethral valves), then certainly in the long term. 


VVith both outpatient therapy and hospital admission, it 
is important to check the culture sensitivities vvhen 
available to ensure appropriate antibiotic administration. 
I recommend reducing therapeutic dosing to prophylac- 
tic levels until follovv-up radiographic assessment of the 
bladder. 
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E Universally, 30 to 4096 of infants and young children 
affected vvith UT vvill be found to have anatomic abnor- 
malities, most commonly vesicoureteral reflux (VUR), 
on subsequent testing. Young infants vvith VUR often 
have high-grade abnormalitfes, vvhich surprisingly do not 
seem to prefudice against ultimate resolution. Although 
surgical repair of VUR does minimize febrile morbidity, 
the operation has not been found to affect the occurrence 
Of renal scarring. For these reasons, some argue against 
obtaining a voiding eystourethrogram (VCUG), given 
that renal sonography shovvs normal renal size and no 
hydronephrosis in a child vvith no UTI history. Sophism 
aside, the practical value of diagnosing VUR far out- 
vveighs the negative aspects of the diagnostic inquiry. 
Although the radionuclide eystogram exposes the patient 
to less radiation, it does not provide anatomic informa- 
tion about the bladder, bony structures, and abdominal 
contents. For the marginal cost of radiation, the benefits 
of routine VCUG seem compelling enough to vvarrant 
routine application. Treatment vvith PAs protects the 
patient from re-infection in the already inflamed urinary 
tract until the bladder assessment is accomplished. 


F Approximately one-third of the patients vvith knovvn 
VUR on a PA vvill develop “breakthrough” UTIs. 
Hovvever, not all of these infections vvill be threatening 
to the kidney. Although fever is an unreliable sign for 
renal involvement in young infants, in older infants and 
young children, fever vvill invariably be present if the 
patient has a urine infection localized to the renal 
parenchyma. İt is reasonable to diagnose a UTI not 
localized to the kidney (in spite of VUR) in patients vvith 
Tovver-tract symptoms vvho lack fever and demonstrate a 
positive urinalysis. The bacteria responsible for such 
infections are alvvays resistant to the antibiotic used for 
prophylaxis. Svvitching to a different oral antibiotic and 
avvaiting the final culture could result in a reasonable 
chance that the infection can be treated effectively vvith 
oral medication vvith no renal consequence. 


G A breakthrough infection vvith fever and systemic toxi- 
city can also occur in children vvith VUR on PA. Such 
occurrences should be aggressively managed to avoid 
the development of nevv renal scarring. Admission to 
the hospital and the initiation of therapy, vvith a combi- 
nation of IV gentamicin and ampicillin, vvill cover 
almost all uropathogens, except for the very resistant 
spectes. The admission allovvs acute imaging of the kid- 
ney, as vvell as effective therapy of the infection, regard- 
less of) resistance patterns. Additional assessment of 
parental compliance, risk factors for UTH, and discharge 
planning can be accomplished vvhile avvaiting the final 
culture and sensitivity report. 


H Acute assessment of the kidneys for renal parenchymal 
involvement vvith infection, using either dimercaptosuc- 
cinic acid (DMSA) scintigraphy or computed tomogra- 
phy (CT) assessment (vvith and vvithout contrast), 
provides accurate information about the extent of renal 
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involvement. Kidneys that demonstrate normal renal 
uptake of contrast or isotope lack renal involvement and 
therefore are not at risk for subsequent scarring. 
Children vvith no renal parenchymal involvement can be 
safely svvitched to oral medication and discharged home 
vvhen vvell, even if still febrile. 


I On the other hand, some patients vvith documented renal 
svvelling vvill develop a subsequent scar in the area of the 
kidney involved vvith the acute changes. Ample literature 
exists to suggest that VUR, particularly high-grade 
VUR, places the patient at greater risk for this outcome. 
Although sensitivities often shovv that oral medication is 
effective against the infecting bacteria, intravenous 
administration ensures delivery of the medication to the 
involved kidney. Similarly, parenteral administration of 
antibiotics in the hospital or in the home (using vvidely 
available home health services) intuitively has fevver 
issues of lack of compliance vvith the prescribed med- 
ication regimen. All studies of renal scarring suggest that 
renal damage occurs in the setting of patients vvith VUR 
and poorlİy treated infections. Given these facts, it is pru- 
dent to be aggressive in the recommendation for a full 
10-day course of parenteral antibiotics, despite alterna- 
tives suggested by the results of the sensitivity testing 
that demonstrate acceptable oral antibiotics. Follovving 
therapy completion, it is best to choose a different PA 
than the one used vvhen the patient developed the break- 
through UT 


dq  Breakthrough infections generally indicate surgical 
intervention in patients vvith VUR. Interval UTIs may 
vvarrant re-evaluation vvith repeat eystography. İt is also 
necessary to stratify the infection according to severity. 
A eystitic event vvith lovver-tract symptoms differs from 
a febrile event vvith renal svvelling in that it does not 
have near the consequences. Most nevv renal scars occur 
in the setting of not only VUR but also ongoing risk fac- 
tors for infection. VVe novv vievv voiding dynamics and 
bovvel habits to be of utmost importance in the develop- 
ment of UTls. VVith or vvithout surgical intervention, 
to lessen the threat to renal vvell-being, these vvell- 
recognized factors for infection demand management. 


Additional Readings 

American Academy of Pediatrics, Subcommittee on Ürinary Tract 
Infection. The diagnosis, treatment, and evaluation of the initial uri- 
nary tract infection in infants and young children. Pediatrics 1999, 
103:843-52. 

Hansson S, Bollgern 1, Esbforner E, et al. Urinary tract infections in chil- 
dren belovv tvvo years of age: a quality assurance profect in Svveden. 
Acta Paediatr 1999:88:270-4. 

Hoberman A, VVald ER, Hickey RVV, et al. Oral versus initial intravenous 
therapy for urinary tract infections in young febrile children. 1 
Pediatr 1999:104:79—86. 

Naseer SR, Steinhardt GF. Nevv renal scars in children vvith urinary tract 
infections, vesicoureteral reflux and voiding dysfunction: a prospec- 
tive evaluation. / Urol 1997:158:566-—8. 

Rushton HG. Ürinary tract infections in children: epidemiology, evalua- 
tion and management. Pediatr Clin North Am 1997:44:1133—69. 
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Patient vvith KNOVVN VESICOURETERAL REFLUX ON PA 


y 


Acute unexplained febrile illness 
or illness vvith signs and symptoms 


that suggest UTİ, vvith or vvithout 
systemic toxicity. Consider UTI. 


İf potty trained, clean catch İf toxic or not potty 
midstream specimen trained, catheterize 


U/A and C/S 


U/A positive and patient vvell U/A negative 
y U/A positive y 
Choose antibiotic different and Follovv patient and avvait C/S 
than PA and treat vvith patient 
therapeutic. Check C/S and 2: 


confirm patient improvement 


on optimal antibiotic. After a 
7-day course, reduce to PA 
dose. 


Change to 
appropriate 


oral antibiotics Not UTI 


Admit for IV 


İG) ampicillin and 
gentamicin 


Re-evaluate causes for 
UTI and status of VUR 


İmage kidneys for renal 
parenchymal involvement 


(DMSA or CT scan vvith 
and vvithout contrast) 


Renal involvement No renal involvement 
demonstrated demonstrated 


Follovv for clinical Avvait sensitivities to allovv for oral 
improvement. Avvait C/S to therapy vvhen vvell enough to discontinue 
allov/ for more specific IV 

therapy. Plan for home health 
maintenance of IV therapy 
for 10 days total 


Select different PA Continue therapeutic dose for 10 days 
if possible and then reduce to prophylactic dose 


Re-evaluate causes for 
UTI and status of VUR 
DMSA scan in 6 months to 
assess for nevv renal scanning 
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Septic Shock 


Donald R. Bodner, MD 


The overall mortality of patients presenting vvith septic 
shock ranges from 10 to 9096. Evaluation and appropri- 
ate early treatment decrease the frequency of shock and 
improve survival rates. Evaluation of the patient vvho 
presents to the physician vvith complaints of fever, 
chills, and other symptoms suggestive of urinary tract 
infection, vvith a differential diagnosis of sepsis or sep- 
tic shock, includes the follovving: 


A careful questioning of previous urinary tract infec- 
tions, urinary stones, previous urinary tract surgery, his- 
tory of neurogenic bladder, and diabetes is important. If 
the patient is not able to give a full history, a family 
member may be able to help. 


Physical examination should include vital signs, 
abdominal and flank examination noting any areas of 
tenderness, a careful examination of the genitalia 
noting any signs of epididymo-orchitis, scrotal red- 
ness or fluctuance, or Fournier”s gangrene, and a digi- 
tal rectal examination to note possible prostatitis or a 
perirectal abscess. 


Laboratory examination should include urinalysis, 
urine culture, aerobic and anaerobic blood cultures, and 
serum electrolytes, as vvell as complete blood count and 
chemistries. In addition, all potential sources of bac- 
teremia should be identified and cultured (urine, vvound, 
and sputum). Make a thorough attempt to identify the 
source of the infection as this vvill help in selecting the 
most appropriate antibiotic regimen. 


Depending on the clinical setting and stability of the 
patient, imaging studies can be performed as an outpa- 
tient or, if hospitalized, after the patient has been stabi- 
lized medically. A computed tomography (CT) scan 
vvithout contrast of the abdomen and pelvis is effective 
for diagnosing renal and ureteral stones as vvell as 
hydronephrosis from obstructing stones. Suggestion of 
pyonephrosis can be inferred from these studies. If the 
patient”s creatinine is normal, CT vvith contrast can be 
obtained in addition and provides better delineation of 
pyelonephritis, perinephric abscess, or renal abscess. 
CT vvith contrast is also helpful in evaluating for other 
pathology in the abdomen. If the serum creatinine pre- 
cludes a CT scan vvith intravenous contrast and the clin- 
ical scenario mandates an imaging study beyond a 
noncontrast CT, a renal sonogram or a KUB may be 
helpful as vvell, 


Tmmediate antibiotic therapy is indicated for the 
patient vvith the suspected diagnosis of septic shock. 
The patient should be started empirically on broad- 
spectrum antibiotics that cover the mafority of urologic 
pathogens until the offending organisms are identified. 
Aminoglycosides are generally effective, but care must 
be exercised in regard to renal function. 


If there are no obstructive processes identified and no 
abscess present, then supportive measures are indicated. 
If a urinary obstruction or retroperitoneal abscess is iden- 
tified, then open surgical drainage, a ureteral stent, a per- 
cutaneous nephrostomy, or percutaneous drainage of the 
abscess (depending on the comfort level and expertise of 
the radiologist) is indicated. A general surgical consulta- 
tion may be indicated for a perirectal abscess or an intra- 
abdominal process. 


Fluid resuscitation is mandatory. If a patient remains 
hypotensive despite fluid resuscitation and antibiotics, 
vasopressors (eg, dopamine, vasopressin) should be 
added to the patient”s regimen. Adult respiratory dis- 
tress syndrome (ARDS) may develop in spite of opti- 
mal medical management, and patients may require 
mechanical ventilatory support. 


If imaging studies confirm an obstructing stone or 
pyonephrosis, a percutaneous nephrostomy or ureteral 
stent may be emergently required to drain the kidney. 
Percutaneous drainage of a perinephric abscess may be 
required or open surgical drainage of a large abscess of 
the kidney, scrotum, or rectum. 


If no abscesses or obstructive phenomena are identi- 
fied, then supportive measures are indicated. A second 
series of cultures and imaging studies may be needed to 
identify any processes that may have developed in the 
course of therapy. 


Additional Readings 


Bone RC. The pathogenesis of sepsis. Ann Intern Med 1991:115: 457—69. 
Holmes CL, Patel BM, Russell TA, VValley KR. Critical care revievvs: 


physiology of vasopressin relevant to management of septic shock. 
Chest 2001:120:989—96. 


Melekos MD, Naber KG. Complicated urinary tract infections. Int 7 


Antimicrob A gents 2000:15:247—56. 


Reed RL. Contemporary issues vvith bacterial infections in intensive care 


unit. Surg Clin North Am 2000:80:895—909. 


Simon G, Trenholme G. Antibiotic selection for patients vvith septic 


shock. Crit Care Clin 2000:16:215-31. 


Septic Shock 


Patient vvith PRESUMPTIVE OR ESTABLISHED DIAGNOSIS OF SEPTIC SHOCK 


o Diagnosis 
History, vital signs 
physical examination  — 


İmaging studies 
İnstitute antibiotic therapy 


o Patient normotensive o Patient hypotensive 


V 


Fluid and respiratory 
support as indicated 


Obstruction or abscess No obstruction or abscess 


Surgery, ureteral stent, Supportive measures 
percutaneous drainage, nephrostomy 
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Perinephric Abscess 


Culley C. Carson, MD 


Since the advent of systemic antibiotics for remote infec- 
tions, the incidences of perinephric and renal abscesses 
have declined. Abscesses, hovvever, still occur in clinical 
practice and are often indolent, requiring clinical diagnos- 
tic acumen for their early identification and adequate treat- 
ment. Signs and symptoms are usually nonspecific and do 
not suggest the diagnosis until adequate imaging has been 
carried out. As a result of the delay in diagnosis and treat- 
ment, as many as 5096 of those affected may die from 
unidentified abscesses. 


Prior to vvidespread antibiotic use, most perinephric 
abscesses resulted from hematogenous spread of gram- 
positive organisms, most often Sfap/ylococcus aureus. 
These abscesses, previously termed caröuncles, are still 
occasionally identified in patients vvith immune compro- 
mise, individuals vvho abuse intravenous substances, and 
patients vvith dermatologic infectious conditions. Currently, 
hovvever, most perinephric abscesses are from more viru- 
lent uropathogens and often occur in immunocompromised 
patients vvith a urinary portal of entry. The most common 
infectious agents include gram-positive uropathogens, such 
as Escherichia coli, Proteus mirabilis, Pseudomonas 
aeruginosa, and Klebsiella pneumoniae. Gram-positive 
organisms including enterococci and fungi, such as 
Candida, may also be cultured in some patients. Most per- 
inephric abscesses occur as a result of erosion into the 
perirenal space from intrarenal infected calculus, ureteral 
obstruction, or poorly treated chronic pyelonephritis. 


A Signs and symptoms of perinephric abscesses are usu- 
ally nonspecific. They may, hovvever, include features 
Of systemic infections such as fever, chills, and abdom- 
inal or flank pain. Patients may also have nausea, vom- 
iting, diarrhea, vveight 1oss, or malaise. Those abscesses 
preceded by lovver urinary tract infections may also be 
associated vvith irritative voiding symptoms or vvith 
gross hematuria. Most patients have associated medical 
conditions that predispose them to severe renal infec- 
tions. These conditions include immunosuppression in 
patients vvith human immunodeficiency virus (HIV) or 
alcoholism, diabetes mellitus, urinary tract calculi (usu- 
ally struvite), previous genitourinary surgery, obstruc- 
tion, or underlying renal disease. 


B Physical examination may demonstrate scant findings 
or flank or abdominal pain associated vvith a flank or 
abdominal mass. As many as one-half of patients vvith 
perinephric abscesses vvill have abdominal mass 
Tesions. In pattents vvith large perinephric abscesses in 
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the posterior portion of the kidney, psoas musecle irrita- 
tion may be identified. In these patients, physical exam- 
ination vvill yield a positive iliopsoas rigidity test 
similar to that seen in patients vvith acute appendicitis. 


Laboratory tests may not help, but most patients vvill 
demonstrate leukocytosis vvith a left shift, pyuria, and a 
positive urine culture. Renal abscesses vvith sterile urine 
cultures may occur, especially vvith a hematogenous 
gastrointestinal origin. Many patients may also have 
elevated serum creatinine and decreased hemoglobin. 


There is a high index of clinical suspicion in patients 
vvith renal calculi or urinary infections vvho are treated 
vvith appropriate antibiotics but vvho remain febrile for 
more than 72 hours follovving initiation of appropriate 
treatment. 


It is important for definitive imaging in these patients, 
and it is best to begin vvith a renal ultrasound or a com- 
puted tomography (CT) scan. Magnetic resonance 
imaging (MRT) may help in some patients vvherein con- 
trast media cannot be given because of limited renal 
function. A CT, both vvith and vvithout contrast, is excel- 
lent for identifying abscesses. Abscesses associated 
vvith xanthogranulomatous pyelonephritis may have 
associated calcification, diffuse pyonephrosis, and renal 
mass. This imaging modality may demonstrate puru- 
lence, gas vvithin the lesion that is pathognomonic for 
abscess, or a lovv attenuation mass vvith rim enhance- 
ment after contrast administration. Perinephric changes 
vvith these abscesses may include the obliteration of 
perinephric tissue planes, of stranding, and of mass 
effect. Although less specific in diagnosing abscesses, 
renal ultrasonography may be an adequate screening 
technique and may assist in drain placement for patients 
requiring percutaneous drainage. 


Patients are unlikely to improve or respond to antibiot- 
ic treatment vvithout abscess drainage. In past years, 
open surgical drainage vvas the treatment of choifce. 
Currently, hovvever, imaging-guided percutaneous 
drainage is effective in most patients vvith lovv expected 
morbidity. Prior to drainage, hovvever, patients should 
undergo Gram”s stain and culture of urine, blood, and 
any remote infections to guide the choice of antibiotic 
coverage. Start patients on a presumptive combination 
Of aminoglycoside antibiotic for gram-negative cover- 
age and a beta-lactam antibiotic, such as ampicillin for 
gram-positive cocci. In patients for vvhom beta-lactam 


allergy is identified or resistant organisms are suspect- 
ed, vancomycin can be substituted. Similarly, if anaero- 
bic bacteria are possible, such as in perinephric 
abscesses vvith gastrointestinal etiologies, add an agent 
such as clindamycin or metronidazole to the antimicro- 
bial therapeutic program. 


Once adequately cultured and treated vvith predrainage 
antibiotics, abscess drainage is best carried out vvith CT 
or ultrasound-guided needle aspiration to avoid nearby 
organs and to adequately drain all portions of the 
abscess. Submit abscess fluid for aerobic and anaerobic 
cultures and sensitivities (C6:S). Follovving placement 
Of an 8- to 12-French drainage catheter, perform a 
repeat CT scan or ultrasonography to rule out further 
abscess cavittes, fluid collections, or undrained locula- 
tions. Provide follovv-up vvith continued antibiotic 
coverage and tube drainage until drainage has resolved. 
If fever continues despite seemingly adequate drainage 
and antibiotics, carry out additional imaging studies to 
identify any occult abscesses. 


G Tf abscess drainage is inadequate after multiple attempts 


vvith imaging and percutaneous approaches, consider an 
open surgical procedure. Perform an open surgical 
drainage to adequately eliminate all collections and to 
allovv drainage. To protect these areas from contamina- 
tion, ensure that care is taken to avoid entry into the 


Perinephric Abscess 


peritoneal or the pleural cavities. After adequately drain- 
ing and identifying abscesses, carry out antibiotic irriga- 
tion of the cavity and then place multiple Penrose drains 
through separate stab vvounds to permit continuous 
drainage. Keep infected vvounds open for healing by sec- 
ondary intention and perform tissue closure vvith 
monofilament absorbable sutures, such as chromic 
catgut. Initially, skin sutures may be placed left open and 
then tied for skin healing at 7 to 10 days postoperatively 
once drainage has ceased and fever has resolved. Prior to 
vvound closure, pack the vvound, ensure that dressing 
changes occur daily to permit adequate healing, and 
carry out infection drainage tvvo to three times daily. 


Relief of associated ureteral obstruction or treatment 
of obstructing stone vvith ureteral stenting or percuta- 
neous nephrostomy tube may facilitate recovery. These 
procedures may be performed simultaneously vvith 
abscess drainage and may improve renal function once 
infection resolves. 


Additional Readings 


Dembry LM, Andriole BT. Renal and perirenal abscesses. Infect Dis 


Clin North Am 1997:11:663—80. 


Fovvler VE, Perkins T. Presentation diagnosis and treatment of renal 


abscesses: 1972-1988. 7 Urol 1994:151:847—51. 


Roberts TA. Management of pyelonephritis and upper urinary tract infec- 


tions. Urol Clin North Am 1999:26:753-63. 
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Genitourinary Tuberculosis 


Culley C. Carson, MD 


Despite nevv and innovative antimicrobial treatment 
options, the incidence and prevalence of tuberculosis have 
risen throughout the vvorld. This can be traced to 
progression in resistant organisms, as vvell as to the advent 
of vvidespread immunosuppression caused by human 
immunodeficiency virus (HTV) infections and acquired 
immune deficiency syndrome (ATDS). Genitourinary 
tuberculosis is rising, along vvith the total incidence of 
tuberculous infections vvorldvvide. 


Genitourinary tuberculosis is usually a late sequela of 
tuberculous infections in other parts of the body, most 
often pulmonary. İt is rarely either an acute disease or an 
isolated infection. Most often, genitourinary tuberculosis 
1s a urinary manifestation of late pulmonary disease result- 
ing from hematogenous mycobacterial dissemination. The 
usual cause of genitourinary tuberculosis continues to be 
Mycobacterium tuberculosis. mn patients vvith HIV and 
other immunosuppression syndromes, other pathogens 
such as /Mycobacterium bovis, Mycobacterium avium, and 
Mycobacterium kansasii may be encountered. Because 
these latter organisms have different antituberculin drug 
sensitivities, careful culture is essential prior to initiation 
of definitive therapy. 


A To diagnose genitourinary tuberculosis, the clinician 
performs a urinary evaluation. Acid-fast smears of 
morning urine—the previous standard—may be mis- 
leading. Urine cultures from three morning voids are 
important but require days or vveeks to provide diagno- 
sis. Using the recently introduced BACTEC radiomet- 
ric system from Becton, Dickinson and Company of 
Franklin Lakes, N/, culture results can novv be avail- 
able in 10 to 14 days. This radiolabeled carbon-14 sys- 
tem has high specificity and sensitivity for all 
mycobacteria. Nucleic acid amplification (NAA) tech- 
niques for identifying deoxyribonucleic acid (DNA) 
and ribonucleic acid (RNA) from mycobacterium in 
clinical specimens can also be used in urines. These 
rapid, accurate studies can provide a diagnosis in 6 to 
8 hours. 


Renal tuberculosis is the most common extrapul- 
monary infection, occurring in up to 496 of tuberculous 
infections. Most renal infections occur in middle-aged 
adults and also occur in patients vvith HIV or other 
immune compromise (eg, renal transplant has a higher 
incidence). Because tuberculosis usually reaches the 
genitourinary system by hematogenous spread, renal 
infection predominates in current genitourinary tuber- 
culosis. If renal infection is identified, both kidneys are 
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at risk and should be investigated. Renal infection can 
result in severe parenchymal inflammation and infec- 
tion and, ultimately, in destruction of the entire renal 
unit. Later tuberculous infections are marked by scar- 
ring and cicatrization vvith infundibular stenosis, ureter- 
al stenosis, and calcification of affected organs. Once 
established as a renal infection, the tubercle bacilli pro- 
duce dovvnstream infections from ureter, bladder, 
prostate, seminal vesicles, and epididymis. Of male 
genital tuberculosis, 5096 is associated vvith previous 
renal infection. Female genital tuberculosis that usually 
affects ovaries, fallopian tubes, and uterus is almost 
alvvays hematogenous and is rarely associated vvith 
renal infection. These patients usually respond vvell to 
antituberculous drugs but usually suffer persistent infer- 
tility. 


The clinical features of genitourinary tuberculosis or of 
other urinary infections may be absent. Recurrent 
Escherichia coli infection may be associated vvith geni- 
tourinary tuberculosis, and tuberculosis infection should 
not be overlooked in patients vvith these recurrent infec- 
tions. More than 7066 of patients present vvith urinary 
symptoms, vvhereas 2096 of patients are asymptomatic. 
Dysuria, frequency of urination including nocturia vvith a 
sterile urine culture, and significant pyuria are common. 
Although hematuria can be identified as a late sign, it is 
rarely a presenting symptom. In patients vvith seminal 
vesical, epididymal, or vasal tuberculosis, hematosper- 
mia may be identified. These men often present vvith 
enlarging masses of prostate, seminal vesicles, or epi- 
didymis, and diagnosis is made on biopsy. İn these cases, 
the clinician may also identify scrotalgia and testicular 
svvelling. Often, patients vvill have fevv symptoms, even 
vvhen extensive renal involvement has taken place to the 
Tevel of autonephrectomy. 


Follovving a high index of suspicion, the history and 
physical examination should include questions about 
the exposure of patients to friends and family mem- 
bers vvith active tuberculosis, immune deficiency syn- 
dromes, and previous tuberculous infections. 
Urinalysis is abnormal in 9596 of patients. Examine 
the urine for red and vvhite cells and carry out a cul- 
ture for tuberculous bacilli. In addition, perform 
urine-sediment staining for acid-fast bacilli, hovvever, 
it is less accurate than the nevver NAA or BACTEC 
techniques. 


These culture techniques should include three to five 
consecutive, early morning urine specimens cultured 


Genitourinary Tuberculosis 


Patient vvifh GENITOURINARY TUBERCULOSIS 


Suspicion of tuberculosis 
Risk factors (HIV positive, tuberculosis exposure) 
Sterile pyuria, painless nocturnal frequency 


History, physical 
examination 


Tuberculin test Blood studies 


CBC 
ESR 
Creatinine 


Positive test Urine cultures 
İn patient vvith 5 first am urines 
previousliy negative test (Lövvenstein-densen 
medium, pyruvic egg medium) 
BACTEC culture 


Positive cultures for 
M. tuberculosis 
Atypical mycobacterium 


lmaging studies 


Chest radiographs Plain abdominal film Other imaging as 
for calcifications required for obstruction 
Antituberculous 
chemotherapy 


INH 
Pyrazinamide 
Rifampicin 


Nephrectomy Ureteral Follovv-up for 
if necessary obstruction all genitourinary 

4-6 vvk after tuberculosis 

start of 
medication 


Corticosteroids 
if fails to resolve 
3 vveeks after 
medications 


Calcification No calcification 


Surgical KUB IVP 


İreatment vvith/vvithout at 3, 6, 12 months 
IVP Again only vvith 
every 12 months symptoms 
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on pyruvic egg medium and Lövvenstein-/ensen medi- 
um or the BACTEC system vvhere available. These 
tvvo culture techniques vvill identify nontuberculous 
mycobacteria and M. fuberculosis, respectively, as 
vvell as drug sensitivities of the mycobacteria species. 
Obtain blood count, creatinine, and electrolytes, as 
vvell as an erythrocyte sedimentation rate (ESR). The 
ESR, if elevated, can be an excellent method for fol- 
lovving treatment response in patients vvith active 
tuberculosis. 


Intravenous pyelogram (IVP) or a computed tomogra- 
phy (CT) scan is an important imaging modality for 
evaluating patients vvho are suspected of genitourinary 
tuberculosis. A triphasic CT or even a magnetic reso- 
nance (MR) urogram may help in patients for vvhom 
TVP is difficult to obtain or evaluate. The latter is espe- 
cially effective in those patients vvith significant renal 
failure that is secondary to active tuberculosis and for 
vvhom radiographic contrast cannot be used. For 
patients vvho can tolerate an TVP, this imaging study can 
be invaluable in identifying areas of cavitation, stricture 
formation, hydronephrosis, calcifications in the upper 
and Tovver urinary tract, and the progression of bladder 
changes to small, poorly compliant contracted bladder. 
Nonspecific urographic signs may include papillary 
necrosis, parenchymal scarring, and lobar calyceal dila- 
tion. Because many imaging changes involve segmental 
scarring, renal ultrasonography is less valuable than 
TVP or CT scans. 


Radioisotope investigations can be useful in identi- 
fying renal function and relative renal dysfunction. 
These studies may assist in stratifying obstructive 
uropathy and may help in making the decision for sur- 
gical intervention, including nephrectomy or medical 
therapy. Renal changes evolve vvith medical treatment, 
thus, early surgical intervention based on imaging stud- 
ies should be avoided. 


Medical management should initially include triple 
antitubercular medical treatment. Because of the 
emergence of multidrug-resistant M. fuberculosis and 
other mycobacteria vvith resistance to isoniazid (INH) 
and rifampin, nevv combinations of agents may be 
required in many patients vvith HIV. For current drug- 
susceptible tuberculous infections, continue a three- 
drug combination for 2 months, specifically, INH, 
rifampin, and pyrazinamide (PZA). Patients vvith sus- 
ceptible organisms can then be transitioned to daily 
INH and rifampin for 4 months. In communities vvith 
INH resistance above 466, add a fourth agent, either 
ethambutol or streptomycin. Additional first-line 
agents include rifabutin, rifapentine, ethionamide, and 
ethambutol. Because second-line antituberculous 
agents have less effectiveness, are frequently not bac- 
tericidal, or have higher toxicity, they are reserved for 
resistant organisms in combination programs. These 


agents should be chosen based on clinical experience 
and the guidelines for multidrug-resistant tuberculous 
infections published by the Centers for Disease 
Control and Prevention. Ovving to the rapid evolution 
of antituberculous treatment, recommend 1nfectious- 
disease consultation in treating these complex 
patients. 


Tatrogenic tuberculosis may occur in patients treated 
vvith intravesical bacille Calmette-Guerin ( BCG) for 
superficial bladder cancer. In patients vvith persistent 
malaise, 1ovv-grade fever, hematuria, and signs or 
symptoms of systemic infection, suspect active tuber- 
culosis. For patients vvith persistent 1ovv-grade fever 
vvithout symptoms of systemic infection, recommend 
treatment vvith INH (300 mg daily for 3 months). VVith 
associated pulmonary or hepatic infection, multiple- 
drug therapy including INH, rifampin, and ethambutol 
in severe cases should be carried out for 4 to 6 months. 
IFINH is used for long periods, pyridoxine 25 to 50 mg 
daily must be added to the combined treatment to pre- 
vent neuropathy. Although systemic disease from BCG 
treatment occurs in less than 56 of patients receiving 
BCG, it is clearly a life-threatening, high-morbidity 
condition that must be actively, acutely, and aggres- 
sively treated. 


Surgical treatment for tuberculosis has declined signif- 
icantly because of effective medical antitubercular 
treatment. Patients must, hovvever, continue to be con- 
sidered for tuberculous surgical treatment for compli- 
cations of infections that do not respond to medical 
treatment. In patients vvith nonfunctioning kidneys or 
extensive involvement of an entire kidney associated 
vvith ureteropelvic yunction (UP) obstruction, hyper- 
tension, or coexisting renal cell carcinoma, consider 
nephrectomy. Any surgical intervention, hovvever, 
should be preceded by 4 to 6 vveeks of antituberculous 
medical therapy based on cultures and sensitivities. 
Partial nephrectomy may be considered in the small 
subset of patients for vvhom a localized polar lesion or 
localized calcification is associated vvith progressive 
renal damage. 


Other genitourinary surgical procedures for tuber- 
culosis include epididymectomy in patients vvith scro- 
tal abscesses not responding to chemotherapy or vvith 
continued pain, obstruction, and difficult medical 
management. 


Most surgical procedures required for genitourinary 
tuberculosis are reconstructive. These include ureteral 
substitution for stenosis and fibrosis and UP) repair for 
UP obstruction and usually require specific ureteral 
bypass including psoas hitch, Boari flap, or ileal inter- 
position. Lovver urinary tract reconstruction may include 
augmentation eystoplasty in patients vvith contracted, 
poorly compliant, hypertonic bladders that associate 


vvith symptoms such as pain, frequency, urgency, noc- 
turia, and bladder instability. Augmentation eystoplasty 
can be carrted out vvith ileum, colon, cecum, or stomach. 
Patients vvith severe bladder dysfunction, hovvever, may 
require urinary diversion vvith ileal or colonic bladder 
substitutions. 


Because of progressive scarring and cicatrization, 
even follovving adequate medical management, provide 
continuous follovv-up after completing medical therapy. 
Follovv-up should include annual TVP to evaluate the 
possibility of progressive calcification, cicatrization, or 
obstruction. Urinalysis should focus on resolution of 
pyuria, and the ESR should be monitored to identify 
recurrences in infection. 
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Renal Papillary Necrosis 


Michael C. Smith, MD 


Renal papillary necrosis (RPN) is not a specific disease but 
rather a clinicopathologic syndrome characterized by 
ischemic necrosis of the inner medulla or papillae. 
Papillary necrosis is usually asymptomatic and discovered 
incidentally by excretory urography or at autopsy.: A 
minority of patients present vvith acute, life-threatening 
sepsis or vvith recurrent episodes of RPN of varying sever- 
ity over a period of months to years. Fever and chills are 
the most common manifestations in symptomatic patients. 
Renal colic, dysuria, and gross hematuria occur less fre- 
quentlyi (Table 28-1). The most frequent laboratory fea- 
tures include proteinuria, leukocyturia, positive urine 
culture, macroscopic hematuria, leukocytosis, and 
azotemia (see Table 28-1). 


A Tüere are several groups of patients at increased risk to 
develop RPN. m a recent, large series from the Mayo 
Clinic, urinary tract infection (UTD (4196), analgesic 
abuse (3677), urinary tract obstruction (2996), and dia- 
betes mellitus (2296) vvere the most frequently associat- 
ed risk factors.” Hovvever, it is important to note that, in 
most instances, one or more risk factors are present 
(Figure 28-1). Analgesics linked to RPN include aspirin 
and phenacetin combinations, nonsteroidal antiinflam- 
matory drugs, and, to a lesser extent, aspirin and aceta- 
minophen.”t In addition, RPN has also been reported in 
sickle cell disease, sepsis, pancreatitis, and chronic 
alcohol abuse. 


B Urinalysis reveals fragments of sloughed papillae in 
only a fevv cases. Hovvever, the finding of papillary frag- 
ments establishes the diagnosis. In all cases of suspect- 
ed papillary necrosis, UTI and obstruction must be 
excluded. 


C More often, the urinalysis is nonspecific and demon- 


strates only red blood cells (RBCs), vvhite blood cells 


Table 28-1 Symptoms and Laboratory Features in 
Papillary Necrosis 


Fever/chills 6796 
Flank pain/dysuria 40976 
Gross hematuria 2076 
Proteinuria 80972 
Leukocyturia 70976 
Positive urine culture 7096 
Microscopic hematuria 40976 
Leukocytosis 6076 
Azotemia 6076 


Adapted from Eknoyan G et al.1 
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Diabetes Mellitus (r 37) Analgesic Abuse (r 59) 


Urinary Tract infection (n — 67) Urinary Obstruction (r - 48) 


Figure 28-1 Proportions of single or combined risk factors for 
papillary necrosis among 165 patients vvith RPN. Reproduced 
vvith permission from Griffin MD et al.? 


(VVBCs), and/or a small amount of protein. Obtain a 
urine culture and, if positive, prescribe appropriate 
antimicrobial therapy. 


D Tn the presence of RBC casts, nephrotic range protein- 
uria, or a normal excretory urogram, parenchymal dis- 
eases such as glomerulonephritis or acute interstitial 
nephritis vvould be important diagnostic considerations. 


E Intravenous pyelography (IVP) vvith nephrotomograms 
is the best vvay to establish the diagnosis if papillary 
fragments are not demonstrated by urinalysis. In RPN, 
the calyces may appear irregular, fuzzy, or clubbed, 
there may be sinus formation in the medulla. A “ring 
shadovv” can be present if the papilla actually separates 
from the medulla. Although RPN has characteristic fea- 
tures on both computed tomographic and ultrasound 
examination, there are only limited comparisons vvith 
TVP. If any radiologic study demonstrates coexistent 
obstruction, prompt drainage is essential to avoid fur- 
ther renal damage and to minimize the risk of infection. 


F Once the diagnosis of RPN is established and after any 
infection or obstruction has been adequately treated, 
there is little specific therapy available. Because the 
only potentially reversible cause of RPN is analgesic 
abuse, question patients carefully vvith respect to anal- 
gesic ingestion. Once an episode of RPN has been 
documented, follovv the patient closely for develop- 
ment of recurrent episodes, urinary tract infection, and 
obstruction. 


Renal Papillary Necrosis 


Patient vvifh SUSPECTED RENAL PAPILLARY NECROSIS 


y 


Fever, chills, flank pain, hematuria 
History ə . Complete blood count, 
High-risk patient blood urea nitrogen, creatinine 


Urinalysis 


o Papillary fragments o RBCs, VVBCs, RBC casts 
Proteinuria c 3g Proteinuria x 3g 
y or benign 


Papillary necrosis 


y 


Urine culture 


Negative Positive 


Antibiotics 


Rule out 
sepsis 


G rv” 


Renal ultrasonography 


Obstruction 


y 


Evaluate 
Relieve obstruction 


No obstruction 


o Stop analgesics, observe for: 
Recurrent RPN 
İnfection 
Obstruction 
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Urine culture 


Negative 


Papillary necrosis 


Positive 


Antibiotics 


Rule out 
sepsis 


No papillary necrosis 
Obstruction present 


No abnormality 


No obstruction 


Evaluate 
Relieve obstruction 


Renal parenchymal disease 
Non-urinary tract infection 
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Prostatitis 


Granville L. Lloyd, MD, and Anthony 4. Schaeffer, MD 


Prostatitis has long been a poorly understood and poorly 
characterized entity. Prostatitis represents over 2 million 
medical office visits yearly in the United States, and its 
overall prevalence has been estimated at 5 to 1596. Patients 
report a sickness impact of prostatitis that is similar to 
myocardial infarction or Crohn”s disease. Less than 1066 
Of cases of prostatitis have a bacterial cause that responds 
to conventional antimicrobial treatment. The etiology, 
pathogenesis, and optimum treatment of the remaining 


Pain or Discomfort 
1. In the last vveek, have you experienced any pain or dis- 
comfort in the follovving areas? 


Yes No 
a. Area betvveen rectum and R, üb 
testicles (perineum) 
b. Testicles ü, üm 
c. Tip of the penis (not related to ü, ml 
urination) 
d. Belovv your vvaist, in your ü, ül 
pubic or bladder area 
2. In the last vveek, have you experienced: 
Yes No 
a. Pain or burning during urination? ü, m 
b. Pain or discomfort during or ü, ül 


after sexual climax (efaculation)? 


3. Hovv often have you had pain or discomfort in any of 
these areas over the last vveek? 
Ül, Never 

ül, Rarely 

ül, Sometimes 

ü: Often 

ü, Usually 

ü: Alvvays 


4. VVhich number best describes your AVERAGE pain or 
discomfort on the days that you had it, over the last 


vveek? 

ün nn au unu qaunaua nan 

0 1 2 3 4 5 6 7 s 9 00 

NO PAIN PAIN AS 
BADAS 
YOU CAN 
TMAGINE 

Urination 


5. Hovv often have you had a sensation of not emptying 
your bladder completely after you have finished 
urinating, over the last vveek? 

Ül Notaat all 

Ül, Less than 1 time in 5 

ü, Less than half the time 

ül: About half the time 

Uu, More than half the time 

ü: Almost alvvays 


Figure 29-1 
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9096 of cases of prostatitis (1e, chronic pelvic pain syn- 
drome) are unclear. Empiric therapy is frequently used 
vvith unpredictable efficacy. Tvvo important advances in the 
study of prostatitis—the development of the National 
Institutes of Health (NIH) consensus definition of the pro- 
statitis categories (Table 29-1) and the validation of the 
NIH chronic prostatitis symptom index (NIH-CPSI) 
(Figure 29-1)—have facilitated assessment, diagnosis, and 
management of patients." A carefully performed Meares- 


6. Hovr often have you had to urinate again less than tvvo 
hours after you finished urinating, over the last vveek? 

ül, Notat all 

Ül) Less than 1 time in 5 

ül, Less than half the time 

ül: About half the time 

ül, More than half the time 

ül: Almost alvvays 


Impact of Symptoms 

7. Hovv much have your symptoms kept you from doing the 
kinds of things you vvould usually do, over the last 
vveek? 

ül, None 

ül, Only a little 

ül, Some 

ül: A lot 


oo 


. Hovv much did you think about your symptoms, over the 
last vveek? 

ül, None 

Ül, Only a little 

ül), Some 

ül: A lot 


Quality of Life 

9. If you vvere to spend the rest of your life vvith your 
symptoms fust the vvay they have been during the last 
vveek, hovv vvould you feel about that? 

ül, Delighted 

ül, Pleased 

ü), Mostly satisfied 

ül: Mixed (about equally satisfied and dissatisfied) 

ü, Mostly dissatisfied 

ü), Unhappy 

ü, Terrible 


Pain: Total of items 1a, Ib, Ic, 14, 2a, 2b, 3, and 4 — 


Urinary Symptoms: Total of items 5 and 6 


Quality of Life Impact: Total of items 7, 8 and49 — 


The National Institutes of Health chronic prostatitis symptom index. 


Patient vvith SUSPECTED PROSTATITIS 


Prostatitis 


History and physical examination 9 Not acutely ill 


Midstream urine culture (UC) 


Urinary tract infection, 
site unknovvn 


Signs of systemic 
infection, sepsis, 
tender, bogoy prostate 


Exclude nonprostatic 
site of infection 


Urine culture İ Urine culture 
(positive) 


(negative) 


Stop any antimicrobial. 
repeat UCx off-therapy 
vvith four-glass cultures 


Defer expressed 
prostatic secretions 


y 


Four-glass localization culture vvhile 
on therapy vvith non—prostate- 
penetrating agent 


NIH Category I 


1 


Leukocyte 
(negative) 
Culture 


"Bİ Adequate 


Expressed prostatic 


, secretions or VB3: 
—)b- Antimicrobial 
therapy 


Poor response 


Leukocyte 
(positive) 
Culture 
(negative) (negative) 


NIH NIH 
Category IIAA "/ Category IIIB 


Appropriate evaluation 
to exclude other pathology 


İnadequate/ 
retention 


: 


14 french Foley vs 
suprapubic drainage 


Leukocyte 
(positive) 
Culture 
(positive) 


NIH 
Category Il 


Good response 


Continue CT to evaluate 
4—12 vveeks for prostatic abscess 
Serial NIH-CPSI 
ə to assess response 
Antimicrobial 
therapy 
Treatment options include 
Effective İ Ineffective 


Antimicrobials 
Alpha-blockers 
Anti-inflammatories 
Finasteride 


No further Suppressive 
İreatment iherapy 
Radical 
transurethral 


resection of 
the prostate 


Phytotherapy 
Biofeedback 


Trigger point therapy 
Prostatic massage 


Consider enrollment in 


multi-institutional trial 
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Stamey four-glass urine test (Figure 29-2) is a cornerstone 
of the thorough evaluation of the infected male urinary 
system. The patient diagnosed vvith prostatitis vvho is 
referred for urologic evaluation can require careful consid- 
eration to interpret the influences of prior treatments and 
diagnostic studies in the context of this quite complicated 
disease process. 


A Urinary retention may accompany acute bacterial pro- 
statitis. Attempt the gentle passage of a small Foley 
catheter, if unsuccessful, insert a suprapubic drainage 
tube. 


B Antimicrobial selection in acute prostatitis should be 
guided in part by the institutional and regional microbi- 
ologic sensitivity profiles. As the incidence of trimetho- 
prim-sulfamethoxazole (TMP-SMX) resistance is about 
1596 in many parts of the country, initial treatment vvith 
a fluoroquinolone or aminoglycoside-beta-lactam com- 
bination is appropriate until culture and susceptibility 
data are available. 


Table 29-1 National Institutes of Health Classification 
and Definition of Prostatitis Categories 


Category 1: acute bacterial prostatitis 
Acute infection of the prostate gland 


Category II: chronic bacterial prostatitis 
Recurrent urinary tract infection 
Chronic infection of the prostate 


Category III: chronic abacterial prostatitis/chronic pelvic pain 
syndrome 

Discomfert or pain in the pelvic region (for at least 3 months) vvith 
variable voiding and sexual symptoms 

No demonstrable infection 


Category IILA: inflammatory chronic pelvic pain syndrome 
VVhite blood cells in semen/expressed prostatic secretion/VB3 


Category IITB: noninflammatory chronic pelvic pain syndrome 
No vvhite blood cells in semen/expressed prostatic secretion/VB3 


Category IV: asymptomatic inflammatory prostatitis 

Evidence of inflammation in biopsy, semen/expressed prostatic 
secretion/VB3 

No symptoms 
———xxncupocxnaEamınmıDmımımmmmnınmımmnmnx-n.amımmmnmmnm R :£H-,,ç—--nn 
Adapted from data from the National Institutes of Health summary state- 
ment. Presented at the National Institutes of Health/National Institute of 
Diabetes and Digestive and Kidney Disease VVorkshop on Chronic Prostati- 
tis, National Institutes of Health, Bethesda, MD, December 1995. 
VB3 c initial 10 mL of voided urine after prostatic massage. 
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o 
Kəsi 
VB1 VB2 PS VB3 


Prostate E 
Massage 


Figure 29-2 The classic Meares-Stamey four-glass urine test. 
VB1 is the initial 10 cc of the urinary stream and represents the ure- 
thral specimen. VB2 is a midstream from the bladder itself. EPS and 
voided bladder-3 (VBƏ, the first 10 cc of urine after prostatic mas- 
sage) are representative of the prostatic microbiologic environment. 


C Antimicrobial therapy of chronic bacterial prostatitis 
should be carefully directed against the microbiologic 
spectes identified, should consist of a prostate-penetrat- 
ing agent such as a fluoroquinolone, and should contin- 
ue for a minimum of 6 vveeks. To identify bacterial 
persistence, follovv-up cultures after completing therapy 
are important to obtain. 


D Careful evaluation is crucial before assigning the diag- 
nosis of chronic prostatitis/chronic pelvic pain syn- 
drome (CP/CPPS) to exclude other causes of pelvic 
symptomatology. Use urine eytology to exclude transi- 
tional cell malignaney in the setting of microhematuria 
or significant irritative symptoms. Other tests to consid- 
er in the appropriate setting include prostate-specific 
antigen (PSA), semen analysis and culture, urethral 
svvab and culture, pressure flovv or urodynamic studies, 
eystoscopy, transrectal ultrasonography (TRUS), and 
computed tomography (CT) or magnetic resonance 
imaging (MRD. 


E The optimal treatment of the CP/CPPS patient is quite 
unclear at present. Many different therapies have been 
used vvith varied success, most of these have been in the 
context of poorly controlled studies. Multi-institutional, 
randomized trials are currently under vvay, comparing a 
fevv of the more common therapies. Treatments including 
alpha blockade, finasteride, anti-infflammatory medica- 
tion, Elmiron, bioflavinoids such as Querecetin, and pro- 
static massage may all have some value. These are 
acceptable therapy vvhen applied carefully to patients 
vvho have not been found to have a more easily treatable 
affliction. An excellent summary of the state of the art 
vvas vvritten by McNaughton Collins and covvorkers.?5 
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Epididymitis 


Granville L. Lloyd, MD, and Anthony 4. Schaeffer, MD 


Epididymitis is a common urologic diagnosis. The most 
important decision is the differentiation of this infectious 
entity from the ischemic emergency of testicular torsion. In 
younger patients, especially those under age 20 years, a high 
degree of clinical suspicion should prompt immediate scro- 
tal exploration vvithout delay for confirmatory studies such 
as ultrasonography or radionucleotide imaging. In epi- 
didymitis, the microbiology is generally that of urethritis in 
sexually active men under 35, that is Neisseria gonorrhoeae 
and Chlamydia trachomatis. In patients over age 35 years or 
those practicing insertive anal intercourse, coliforms pre- 
dominate. Tuberculosis, Brucella, and Crypfococcus infec- 
tions are documented infrequently, and ultrasonographic 
evaluation for testicular tumor should be obtained in the 
absence of a clear etiology for pain or mass. Finally, the 
antiarrhythmic amiodarone has been shovvn to cause a ster- 
ile inflammation in the head of the epididymis that general- 
İy responds to a decrease in dosage of the drug.”? 


A Patients vvith acute scrotal pain, epididymal and testic- 
ular tenderness, and svvelling or induration require a 
complete history and physical examination. Testicular 
torsion is more common than is epididymitis as a cause 
Of acute scrotal pain in young men and boys. In the 
absence of evidence of urinary tract infection or ure- 
thritis, emergency exploration to rule out torsion of the 
testes merits serious consideration. 


B A history of straining or heavy lifting occasionally pre- 
cedes acute epididymitis. In preschool children, it is 
frequently associated vvith coliform or Pseudomonas 
infection and structural or neurologic abnormalities of 
the urinary tract. Sexually transmitted organisms (N. 
gonorrhoeae, C. trachomatis) are the most common 
cause of acute epididymitis in men under age 35 years. 
In men older than 35 years, sexually transmitted 
pathogens are less common, and epididymitis is usual- 
İy secondary to coliform bacteriuria associated vvith 
underlying genitourinary pathology.” AlI patients vvith 
acute epididymitis require scrotal support and bed rest. 
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C If the midstream urinalysis shovvs bacteria, the epi- 
didymitis is due to coliform, coccal, or Pseudomonas 
infection. Initial empiric therapy vvith a broad-spectrum 
antimicrobial is appropriate, vvith modification based on 
sensitivity results. A complete urologic evaluation to rule 
out underlying structural abnormalities is vvarranted. 


D Tn the absence of bacteriuria or gonococcal urethritis, 
the clinician may presume C. frachomatis infection. 
The appropriate therapy is azithromycin (1 g orally in 
1 dose) or a 10-day course of either doxyeycline or 
erythromyecin. The sexual partner of patients vvith gono- 
coccal or chlamydial epididymitis should also receive 
antimicrobial therapy. 


E If the urethral smear shovvs intracellular diplococci, 
N. gonorrhoeae is most likely the cause of the epididymi- 
tis. The appropriate therapy is ceftriaxone, 125 mg intra- 
muscularly once, treatment for chlamydial infection as 
outlined above is also vvarranted because the incidence of 
C. trachomatis co-infection is 2576 in men vvith gonor- 
rhea.“ Check for suspect tumors, tuberculosis, or other eti- 
ology if the patient fails to improve. 


F If the patient has a negative midstream urine, urethral 


smear, or culture and/or fails to improve on appropriate 
therapy, other diagnoses, such as testicular tumors, tuber- 
culosis, or intermittent torsion, should be considered. 
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Epididymitis 


Patient vvith ACUTE SCROTAL PAIN 


o History, physical examination — 


Epididymal induration No induration, 
Sveelling svvelling or tenderness 


Tenderness I 


Age z 20, suspect testicular torsion 
o Acute epididymitis Age x 20, suspect testicular tumor 


Scrotal exploration or 
ultrasonography as appropriate 


Midstream urine Urethral smear 
Gramss stain Gramss stain 
Culture Culture 
Positive Negative Negative I Positive 


Patient s 20 yr Patient x 20 yr 
R : R Bed rest 
o Treat urinary tract infection Serotal support 
Suspect torsion Bed rest 
Serotal support 
Bed rest 
Serotal support o Therapy for 
gonorrhea 
Treat sexual 
partners 
Evaluate for: Scrotal exploration 
Chronic bacterial prostatitis or ultrasonography Treat for C. trachomatis 


Structural abnormalities 


as appropriate Treat sexual partners 
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Idiopathic Retroperitoneal Fibrosis 


Paul F. Zelkovic, MD, and Mark D. Stovsky, MD, MBA 


Etiology 

Retroperitoneal fibrosis vvas first described by Albarranf in 
1905 and further characterized by Ormond? in 1948. 
Approximately tvvo-thirds of cases have no specific etiolo- 
gy and are classified as idiopathic retroperitoneal fibrosis. 
Table 31-1 summarizes other etiologic factors. Drugs, 
most notably methysergide and other ergot alkaloids, are 
associated vvith retroperitoneal fibrosis (RPF). Graham? 
noted a 196 incidence of RPF vvith prolonged methysergide 
use, possibly through inhibition of serotonin receptors. 
Drugs may also act as haptens, causing a hypersensitivity 
reaction. Malignaney causes RPF in 7.9€6 of cases. 
Lymphoma is the most common, vvith carcinoid, multiple 
myeloma, sarcoma, and metastatic carcinomas also in the 
differential diagnosis.”” 


There is grovving evidence that idiopathic RPF is related 
to a chronic immune response to ceroid, an oxidized lipid 
and protein component of atherosclerotic plaques. Anti- 
ceroid antibodies and similarities in histopathologic fea- 
tures and anatomic distribution have led some authors to 
categorize idiopathic RPF, inflammatory abdominal aortic 
aneurysm, and perianeurysmal RPF together as “chronic 
periaortitis.””7 


RPF may also be associated vvith other disease process- 
es associated vvith fibrosis, including mediastinal fibrosis, 
Riedel”s thyroiditis, and systemic lupus erythematosus. 


Pathology 
Grossly, RPF is a tan or vvhite plaque that may envelop 
the great vessels from the renal hilum to the sacral 
promontory and extends laterally to involve the ureters 
and psoas muscles. On rare occasions, the process 


Table 31-1 Etiologies of Retroperitoneal Fibrosis 


Aortitis Drugs 

Aortic aneurysm Methysergide 

Inflammatory reaction to atherosclerosis 8-Blockers 

Collagen vascular disease Hydralazine 

Haloperidol 

Retroperitoneal tumors Methyldopa 
Retroperitoneal hemorrhage Reserpine 
Radiation Phenacetin 
Infection 

Tuberculosis 

Gonorrhea 


Chronic UTI 
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extends proximaliy into the mediastinum or invades the 
ureters, although pelvic extension is not uncommon. 
Histologically, active inflammation characterized by lym- 
phocytes, plasma cells, macrophages, and polymor- 
phonuclear leukocytes is interspersed vvith fibrous scar 
tissue. Although heterogeneity exists even vvithin the 
same mass, fibrous tissue tends to predominate in late- 
stage disease. These findings have been used to support 
an immune etiology of RPF and also to differentiate the 
symptoms of early-stage versus late-stage disease.75 


A The incidence of RPF is approximately 1 in 200,000. 
There is no racial predominance, but the disease is tvvo 
to three times more common in men than in vvomen and 
most commonly presents in the fourth to sixth decade. 
Symptoms in the early stage relate to inflammation, 
including malaise, vveight loss, anorexfia, and lovv-grade 
fever. Most patients have back and abdominal pain, 
often in a girdle-like distribution, originating in the 
back and radiating to the lovver abdominal quadrants 
and groin. The pain is usually dull and noncolicky and 
is classically relieved by anti-inflammatories but not by 
narcotics. The erythrocyte sedimentation rate (ESR) is 
elevated in 90976 of patients. Moderate leukocytosis, 
anemia, and hypertension are common, even in early- 
stage disease. Late-stage disease shovvs progressive 
ureteral obstruction vvith azotemia, uremic symptoms, 
and flank pain. Venous thromboembolism may occur in 
up to 2596 of cases ovving to vena cava compression. 
Approximately one-half of patients present vvith late- 
stage disease (Table 31-2).” 


B Laboratory studies should include complete blood 
count (CBC), blood urea nitrogen (BUN), serum crea- 
tinine, urinalysis, and urine culture. Although largely 
supplanted by computed tomography (CT) scan, intra- 
venous pyelogram (IVP) may be the initial study in 
patients vvho present vvith flank pain, vvith early-stage 


Table 31-2 Common Symptoms of Retroperitoneal 
Fibrosis 


Flank pain 

Back pain 

Abdominal pain 

VVeight 1oss 

Nausea or vomiting 

Edema 

Malaise 

ua. ...................................l./ 


ldiopathic Retroperitoneal Fibrosis 


Patient vvith SUSPECTED RETROPERİITONEAL FIBROSIS 
o History (including medication use) 9 
Physical examination 


CBC, serum chemistry, ESR, urinalysis, and urine culture 
Stop suspect medications 


o CT scan (MRl if renal impairment) 


Drugs suspected Elevated ESR Renal impairment 
Mild/no renal impairment Mild/no renal impairment Severe hydronephrosis 
Minimal hydronephrosis 


Observation Steroids 
vvith/vvithout steroids 


v 


İmprovement or İmprovement? Percutaneous nephrostomy 
no progression? or ureteral stents 


Ye No 
2 Continue medical 
management 
Continued Stent or : : 
observation percutaneous Ureterolysis (laparoscopic or open) 
nephrostomy Biopsy of mass 
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SECTION 3 /nfection and Inflammation 


disease and little or no impairment of renal function. 
The classic TVP finding is medial deviation of the 
ureters at L4—L5, although this is neither an invariable 
finding nor pathognomonic because 2096 of normal 
patients have a similar medial deviation. In contrast, 
abdominal aortic aneurysm and retroperitoneal neo- 
plasms tend to cause lateral displacement of the 
ureters. Retrograde pyelograms demonstrate similar 
findings, hovvever, the ureters vvill typically allovv pas- 
sage of a 5- or 6- French ureteral catheter, vvhich sup- 
ports the hypothesis that the pathogenesis of ureteral 
obstruction in RPF is due to interruption of ureteral 
peristalsis by inflammation. 


CT is the radiologic examination of chofce in evaluat- 
ing suspected RPF. The lesion appears as a periaortic 
SOft tissue mass vvith variable contrast enhancement, 
mostly in areas of active inflammation. The mass in 
RPF typically les anterior and lateral to the aorta. 
Complete encirclement of the great vessels, anterior 
displacement of the aorta from the spine, local bone 
destruction, and discrete enlarged periaortic İymph 
nodes raise the suspicion of malignancy (Figure 31-1). 


Magnetic resonance imaging (MRT) allovvs multipla- 
nar imaging, provides better delineation of the relation 
Of adiacent structures to the mass, and may be per- 
formed in patients vvith renal insufficiency. RPF is typ- 
ically of lovv signal intensity compared vvith muscle on 
T1-vveighted images and has variable intensity on T2- 
vveighted images based on disease stage. The active 
inflammation of early stage disease has a high T2 signal 
intensity, vvhereas late-stage disease is typically lovv 
intensity. Malignancy, hovvever, also exhibits variable 
T2 signal intensity: therefore, this finding is nonspecific. 


POSTERTOR 


Figure 31-1 CT scan shovving RPF plaque. 
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MRI may also be able to assess the response to medical 
therapy for RPF, a decrease in tissue edema from 
steroids and other drugs may be reflected as decreased 
T2 signal intensity. 


Ultrasonography is not commonly used to evaluate 
RPF but may be the initial study obtained in a patient pre- 
senting vvith elevated serum creatinine and flank pain. 
Sonographic findings may include an anechoic, irregular, 
vvell-marginated extrarenal mass and hydronephrosis. 


Although radiologic evaluation can suggest a diag- 
nosis of idiopathic RPF, the true diagnosis can be 
made only after eliminating malignancy or other eti- 
ologies vvith a tissue diagnosis. This is typically done 
vvith multiple deep biopsies at the time of open or 
laparoscopic ureterolysis. A recent report in a small 
Series Of patients suggests that fine-needle aspiration 
may be sufficient for diagnosis, but the authors note 
the possibility of a false-negative diagnosis. Another 
series suggests that this approach is best reserved for 
patients unable to undergo operative intervention.5 10-12 


mitial RPF management is determined by the patient”s 
renal function and clinical status, vvith emphasis on pro- 
viding adequate drainage of the urinary tract vvith 
ureteral stents or percutaneous nephrostomy tubes and 
correcting electrolyte abnormalities. If drug-induced 
RPF is suspected, discontinuing the drug alone has 
allovved improvement in a fevv patients vvith only mild 
hydronephrosis, hovvever, disease progression may also 
occur. 


Some authors advocate treating patients vvith mild 
or no renal impairment vvith an initial trial of steroid 
therapy vvithout biopsy, arguing that a delay in diag- 
nosing a retroperitoneal malignaney by 2 or 3 vveeks 
vvill not impact the overall clinical outcome. Failure to 
respond in this time period is an indication for biopsy. 
Steroids are most effective in treating patients vvith 
signs of acute inflammation: elevated erythrocyte 
sedimenation rate (ESR), leukocytosis, and evidence of 
active inflammation on biopsy. There is no consensus 
on dose or length of therapy if improvement is 
noted.”15 


Other immunosuppressive drugs have been used in 
treating RPF. Azathioprine, tamoxifen, eyclophos- 
phamide, and eyclosporine have been used in selected 
cases vvith success, although steroid therapy remains 
the mainstay of medical therapy.”” 


Given the progressive nature of RPF, most urologists 
recommend surgical exploration vvith biopsy of the 
mass and ureterolysis. Open ureterolysis is performed 
through a midline transabdominal incision. As general- 
İy, the process is bilateral, bilateral ureterolysis is rec- 
ommended, even if hydronephrosis is unilateral. After 


the ureters are completely İysed, they may be trans- 
posed laterally vvith retroperitoneal fat or omentum 
interposed betvveen the ureters and the fibrosis. 
Alternatively, the ureters may be intraperitonealized, 
again vvith the possibility of an omental vvrap. A recent 
study noted no difference in the outcome vvith either 
approach, each vvith x 9096 success.16 


Laparoscopic ureterolysis vvas initially described by 
Kavoussi and colleagues in 1992.” A subsequent study 
comparing unilateral laparoscopic vvith unilateral open 
ureterolysis shovved no difference in efficacy./” Bilateral 
laparoscopic ureterolysis has also been described.” 


Postoperative steroids are often employed to prevent 
progression of the fibrosis. Nevertheless, this remains 
controversial because they do not prevent recurrent 
obstruction in all patients and may not influence the 
restenosis rate, even in disease vvith a predominance of 
inflammatory tissue. 


Outcome and Follovv-Up 


Disease recurrence is possible, even in the years follovving 
initial treatment. VVe recommend Tfollovv-up radiologic 
studies, such as TVP, ultrasonography, or renal scan, along 
vvith monitoring of renal function and ESR at regular 
intervals. 


1 


2. 
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SECTION 4 


VENEREAL DiISEASE 


Primary Syphilis 


Durvvood E. Neal ur, MD 


In the years leading up to the onset of the epidemic of 
human immunodeficieney virus (HIV) infection, the inci- 
dence of syphilis had been gradually increasing. This 
change likely did not relate to changes in reporting because 
syphilis has been consistently reportable vvorldvvide for 
decades. There is, hovvever, one obfuscating issue: physi- 
cians and those in training may underrecognize the 
disease. Nonetheless, after the initial acquired immunode- 
ficiency syndrome (ATDS) cases vvere reported, syphilis 
cases began to diminish, even though there vvas a height- 
ened avvareness (and thus recognition) of the disease. 
Much of this vvas attributable to the fear of contracting 
ATDS and the subsequent practice of “safe sex,” as vvell as 
reduced needle sharing among the drug addict population. 
In the last fevv years, as more and more medications have 
become available to treat HIV infection, concomitant vvith 
a fall in the death rate from the disease, the incidence of 
syphilis, as vvell as other sexually transmitted diseases, has 
been on the rise. As a result, physicians need to be vigilant 
about the manifestations of syphilis. VVith the relative 
paucity of cases, the physicians” experience may vvane, 
and, consequently, the disease may go unrecognized. In 
addition, vvith the reduction in routine testing for syphilis, 
patients discovered by screening vvill diminish, giving a 
greater opportunity for spread of the infection. 


A Syphilis may take many forms, although only the pri- 
mary type vvill be revfevved here. It manifests itself by a 
single, painless, usually indurated ulcer (chancre) noted 
at the portal of entry of the organism 7reponema pal- 
lidum. "Tüis is usually on the genitalia, mouth or phar- 
ynx, or at the rectum. On rare occasions, the chancre 
may be located on the cervix or vaginal vvall in vvomen 
or in the anal canal in either sex and may be less recog- 
nizable in those İocations. The incubation period varies 
from 1 vveek to 3 months and usually lasts about 4 
vveeks (3 to 8 vveeks). The time course may be short- 
ened if antibiotics are administered, even if a dosage or 
time course is insufficient to completely eradicate the 
spirochete. There is usually Iymphadenopathy that lasts 
several vveeks, but intervening vvith antibiotic therapy 
may shorten the time course. The İymph node enlarge- 
ment frequently is bilateral and rarely tender or suppu- 
rative and is othervvise indistinguishable from other 
inflammatory processes. A confusing aspect of primary 
syphilis is the high likelihood of concomitant infection 
vvith other agents causing sexually transmitted diseases 
(STDs). Further, the chancre may serve to increase the 
infectivity of other STDs by breaking the integumen- 
tary barrier. Because of this, the diagnosis may be 
clouded, so screening for multiple STDs is mandatory 
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to completely treat each entity. It is also important to 
examine the cerebrospinal fluid if the patient had the 
primary form for more than 1 year. This is to rule out 
early neurosyphilis. 


Another type of primary syphilis is congenital 
syphilis. The organism freely crosses the placenta and 
occurs in the primary or secondary forms. The child 
begins to manifest the disease by the end of the fourth 
month. Generally, the earlier the symptoms and signs 
occur, the vvorse the prognosis. A myriad of clinical find- 
ings may be manifest. One of the best knovvn is 
Hutchinson”s triad, vvhich is interstitial keratitis, eighth 
nerve deafness, and Hutchinson”s teeth, vvhich are defor- 
mities of tvvo central incisors of the permanent teeth, 
spacing the deciduous teeth. Clutton”s Toint is manifest- 
ed by hydrarthrosis of the knee. The classic nasal 
appearance is due to flattening of the nasal bridge from 
cartilage destruction from nasal syphilis, called snuf7es. 


The laboratory diagnosis of syphilis has changed over 
the years, from the classic darkfield microscopy exami- 
nation or fluorescent antibody to one of molecular diag- 
nosis. Serology, hovvever, remains an important method 
Of screening patifents and contacts. The Venereal Disease 
Research Laboratory (VDRL) is one of the most com- 
mon fests and is considered to be a nontreponemal test, 
measuring nonspecific antibodies. Most clinicians use 
this laboratory determination for follovving the patient”s 
recovery and illness. It vvill revert to a negative result 
after disease resolution. İt is a flocculation test, and the 
measurement standards have been set by the VVorld 
Health Organization. Some of the problems associated 
vvith this test are that it may be read as negative vvhen 
truly positive, ovving to an excess of antibody (referred 
to as a prozone phenomenon). In addition, certain dis- 
ease processes—most notably those that involve anti- 
body production or malignancy—may result in false- 
positive VDRL tests. The treponemal tests, such as fluo- 
rescent treponemal antibody absorption test (FTA- 
ABS), vvhich is an indirect fluorescent antibody test, 
may be used for both screening and follovving patients 
vvith the disease. Unfortunately, other treponemal dis- 
eases, such as pinta or yavvs, may cause a false-positive 
FTA-ABS. This test usually remains positive for life, 
irrespective of treatment. It also becomes positive earli- 
er in the infection than does the VDRL. 


The goals of treatment of primary syphilis involve three 
main aspects. The first is eradication of the primary 
infection. The organism is fairly fastidious and sensitive 


Primary Syphilis 


Patient vvith GENİTAL ULCER 


o, 


o Darkfield or direct fluorescent antibody 


Positive 


Negative 


VDRL and FTA-ABS 


o Benzathine penicillin 2.4 million U IM 


No penicillin allergy 


y 


Tetraeycline x 14 d or erythromycin 


Positive 


VDRL and FTA-ABS 


Negative 


Repeat in 6 vk 


Penicillin allergy 


Follovv vvith VDRL 


to antibiotics. The most commonly used agent is benza- 
thine penicillin, typically given as a single intramuscu- 
lar in)ection of 2.4 million units. This is sufficient to 
eliminate the spirochete in x 9896 of the cases. Most 
patients vvho are adequately treated for syphilis vvill 
experience the /arisch-Herxheimer reaction. This is 
manifested by fever, rash, malaise, and headaclhe. Tt is 
likely due to the death of spirochetes, but this is unclear. 
It resolves in 24 hours or less in virtually all cases. The 
patient must have follovv-up serology to determine 
vvhether further therapy is required. The second part of 
therapy is to reduce transmission to other individuals. 
The single penicillin iniection does help in that arena in 
that the patient”s infectivity is all but completely elimi- 
nated in a fevv days. Third, prevent the effects of sec- 
ondary or tertiary syphilis, vvhich may be fatal or 
irreversible. If the patient is appropriately follovved, this 
should not occur. Even in the noncompliant patient, 
almost all patients vvho receive the prescribed treatment 
vvill not progress to the lethal complications. 


There are other treatments that may be used that are 
effective, especially for patients vvho are allergic to peni- 
cillin. One of these is tetracycline, vvhich is given as an 
oral preparation for 2 vveeks (500 mg four times daily). 
Although this is quite effective, it does require more 
compliance from the patient and more diligence on the 
part of the health care provider or system. Oral 
macrolides may be used as vvell. The absorption of both 


of these agents may be affected by certain over-the- 
counter medications, especially antacids. Thus, the 
patient needs to be informed about these issues. All the 
treated patient”s primary sexual contacts must be treated 
and tested, even those patients vvho initially test negative 
should probably be treated. To ensure eradication, all 
treated patients must have follovv-up quantitative VDRL 
tests periodically for 2 years. Keep in mind, hovvever, that 
prevention is the first line of therapy in all circumstances. 
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Chancroid 


dohn N. Krieger, MD 


Chancroid is one of the ulcerative sexually transmitted 
diseases. Chancroid is characterized by painful genital 
ulcers, often vvith regional İymphadenitis, but not by 
systemic infection. The disease is caused by a bacterial 
infection vvith Faemophilus ducreyi, a short, nonmotile, 
gram-negative bacillus. 


Chancroid is common in developing countries and is 
also endemic in some areas of the United States. In addi- 
tion, the disease occurs in discrete outbreaks. Chancrotd 1s 
vvell established as a cofactor for human immunodeficien- 
ey virus (HIV) transmission, high rates of HIV infection 
among patients vvho have chancroid have been reported in 
the United States and other countries. Therefore, counsel- 
ing and testing for HIV infection should be recommended 
for patients vvith chancroid or any other ulcerative genital 
disease. 


A Probable clinical diagnosis depends on the presence of 
all of these four criteria: (a) one or more painful genital 
ulcers: (b) no evidence of Tyeponema pallidum infection 
(de, syphilis) by darkfield examination of ulcer exudates 
or by a serologic test for syphilis performed at least 7 
days after the onset of symptoms, (c) the clinical pres- 
entation, ulcer appearance, and regional İymphadenopa- 
thy, if present, are typical for chancroid, and (d) a 
negative test for genital herpes simplex virus (HSV) 
infection. The combination of a painful ulcer plus tender 
inguinal adenopathy is said to be pathognomonic for 
chancroid. Unfortunately, this combination of clinical 
signs occurs in only about one-third of patients. 


B Definitive diagnosis of chancroid can be challenging. 
H. ducreyi can be isolated in culture using special 
media. Unfortunately, such media are not vvidely avail- 
able from commercial sources, and the sensitivity of 
optimal cultures remains € 8096. Molecular diagnostic 
testing for /F. ducreyi might become available soon. 


After a short incubation period (3 to 5 days), a mac- 
ulopapular lesion develops that progresses rapidly to 
ulceration. Multiple lesions often ensue, frequently by 
autoinoculation. The most common sites of lesions in 
men are the prepuce, glans, and coronal sulcus. 
Serpiginous ulceration of the coronal sulcus is said to 
be highly typical of chancroid. In vvomen, the most 
common sites are the fourchette and labia. The ulcers 
are erosive, ragged, and painful. Suppurative, unilater- 
al, painful, inguinal İymphadenitis may develop vvithin 
1 to 2 vveeks. VVith delayed or ineffective treatment, the 
inguinal ulceration may progress to form a pus-filled 
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bubo that may eventually rupture through the skin to 
form a deep, ragged crater. Untreated disease remains 
regional but does not spread systemically. 


C An estimated 1096 of patients vvho have chancroid also 
have coinfections vvith 7: pa//idum or HSV, therefore, it 
1s important to test patients for these infections even if 
the clinical appearance is characteristic. 


D Successful treatment cures chancroid, resolves the clin- 
ical symptoms, and prevents transmission to others. In 
extensive cases, scarring can progress despite success- 
ful therapy. 


Antimicrobial therapy is the cornerstone of treat- 
ment. Recommended regimens are summarized in 
Table 33-1. AII four regimens are also effective for 
chancroid in HTV-infected patients. The azithromycin 
and ceftriaxone regimens offer the advantage of single- 
dose therapy. VVorldvvide, several isolates have been 
reported vvith intermediate resistance to either cipro- 
floxacin or erythromycin. 


Some data suggest that uncircumcised men and HTV- 
infected persons do not respond as vvell to treatment as 
do circumcised men or HTV-negative persons. Patients 
should be tested for HIV infection at the time chancroid 
is diagnosed and then retested 3 months later if the ini- 
tial test results for syphilis and HIV vvere negative. 


The time required for healing depends on the size of 
the ulcer and the patient”s immunologic status. Large 
ulcers may require several vveeks of appropriate therapy 
before healing is complete. Some authorities also sug- 
gest that healing of chancroidal ulcers is slovver in uncir- 
cumcised men vvith ulcers under the foreskin. Clinical 
resolution of fluctuant İymphadenopathy is slovver than 
that of ulcers and may require drainage, even during oth- 


Table 33-1 Recommended Antimicrobial Regimens for 
Chaneroid 


Azithromyecin 1 g orally in a single dose 
OR 
Ceftriaxone 250 mg intramuscularly in a single dose 
OR 
Ciprofloxacin 500 mg orally tvvice a day for 3 days” 
OR 
Erythromycin base 500 mg orally four times a day for 7 days 


“Ciprofloxacin is contraindicated in pregnant or lactating vvomen and 
persons kc 18 years old. 


Chancroid 


Patient vvith GENİTAL ULCER 


VM 


Chancroid suspected 


History 


Physical examination — 


Clinical features 


o 


.— 


Culture and polymerase 
chain reaction testing 
(if avaliable) 


Excluded other ulcerative 
sexually transmitted infections: 
Genital herpes 


Syphilis 


Lymphogranuloma venereum 
Granuloma inguinale 


..... y 


Genital lesions only or 
mild inguinal adenopathy 


VM 


Antimicrobial therapy 
(see Table 33-1) 


ervvise successful therapy. Incision and drainage of 
buboes is preferred to needle aspiration because there is 
Tess need for subsequent drainage procedures. 


Patients should be reexamined 3 to 7 days after ther- 
apy is initiated, at vvhich time substantial clinical 
improvement should be apparent. A number of possibil- 
ities must be considered if there is minimal or no 
improvement after this period: (a) the diagnosis may be 
incorrect, (b) the patient may be coinfected vvith anoth- 
er sexually transmitted infection: (c) the patient may be 
immunosuppressed ovving to HIV infection, (d) the 
patient may not be compliant vvith the recommended 
regimen, or (e) the infecting F/. aucreyi strain may be 
resistant to the prescribed antimicrobial. 


Patients should be strongly encouraged to refer their 
sex partners for examination and treatment. Because 
the duration of infectiousness appears to be relatively 
short, anyone vvho has had sexual contact vvith the 
patient during the 10 days before the onset of symp- 
toms in the index case should be evaluated. Evaluation 
1s recommended vvhether or not the sex partners have 
urogenital symptoms. 


Additional Readings 

Behets FM, Andriamiadana 1, Randrianasolo D, et al. Chancroid, pri- 
mary syphilis, genital herpes, and Iymphogranuloma venereum in 
Antananarivo, Madagascar. 1 Infect Dis 1999:180:1382—5. 

Behets FM, Brathvvaite AR, Hylton-Kong T, et al. Genital ulcers: etiolo- 
gy, clinical diagnosis, and associated human immunodeficieney virus 
infection in Kingston, lamaica. Clin Infect Dis 1999:28:1086—90. 

Centers for Disease Control and Prevention. 1998 Guidelines for 
Treatment of Sexually Transmitted Diseases. MMVVR Morb 
Mortal VVkly Rep 1998:47 (No. RR-1). 

D”Souza P, Pandhi RK, Khanna N, et al. A comparative study of thera- 
peutic response of patients vvith clinical chancroid to ciprofloxacin, 
erythromycin, and cotrimoxazole. Sex Transm Dis 1998:25:293-5. 

Dada AT, Afayi AO, Diamondstone L, et al. A serosurvey of Haemophilus 
ducreyi, syphilis, and herpes simplex virus type 2 and their associa- 
tion vvith human immunodeficiency virus among female sex vvorkers 
in Lagos, Nigeria. Sex Transm Dis 1998:25:237-42. 


Sever inguinal adenopathy 
or bubo formation 


y 


Antimicrobial therapy 


o (see Table 33-1) 


Consider incision and drainage 
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Dis 1997,24:945-—50. 

Gadkari DA, Quinn TC, Gangakhedkar RR, et al. HIV-1 DNA shedding 
in genital ulcers and its associated risk factors in Pune, India. 1 
Acquir Immune Defic Syndr Hum Retrovirol 1998:18:277-81. 

Haydock AK, Martin DH, Morse SA, et al. Molecular characterization 
of Haemophilus ducreyi strains from Vackson, Mississippi, and Nevv 
Orleans, Louisiana. 1 Infect Dis 1999:179:1423—32. 

son CA, Dillon A, Tapsall TVV. The epidemiology of global antibiotic 
resistance among Neisseria gonorrhoeae and Haemophilus ducreyi. 
Lancet 1998:351 Suppl 3:8-11. 
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Levvis DA. Update on the experimental human model for chancroid 
infection. Int / STD ATDS 2000:11:68-9. 

Mertz K), Trees D, Levine YVC, et al. Etiology of genital ulcers and 
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cities. The Genital Ulcer Disease Surveillance Group. / Infect Dis 
1998:178:1795-8. 
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deficiency virus infection. / Infect Dis 1998:178:1060-6. 

Morse SA, Trees DL, HtunY, et al. Comparison of clinical diagnosis and 
standard laboratory and molecular methods for the diagnosis of gen- 
ital ulcer disease in Lesotho: association vvith human immunodefi- 
ciency virus infection. 1 Infect Dis 1997:175:583—9. 

Nelson KE, Eliumtrakul S, Celentano D, et al. The association of herpes 
simplex virus type 2 (HSV-2), Haemophilus ducreyi, and syphilis 
vvith HIV infection in young men in northern Thailand. 7 Acquir 
Immune Defic Syndr Hum Retrovirol 1997:16:293—300. 
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Eymphogranuloma Venereum 


Durvvood E. Neal ur, MD 


VVith respect to sexually transmitted diseases (STDs), 
İymphogranuloma venereum (LOV) is relatively uncom- 
mon. It is classified among the STDs that are manifested 
by genital ulceration. The others are primary syphilis, 
genital herpes, chancroid, and granuloma inguinale. LGV 
1s found in about 1196 of the patients vvho are seen vvith 
genital ulcer disease. In this same population, 75976 vvere 
found to be infected vvith the human immunodeficiency 
virus (HIV). The differential diagnosis of this group is 
critical because of the differences in treatment for each. 
The disease tends to occur in those at risk for STD, so the 
population demographics are the same. The most impor- 
tant association is vvith HTV infection, the sexual act may 
be the precipitating event in both cases, and even mild 
genital trauma may facilitate the transmission of all STDs. 
Serologic studies shovv that STDs frequently coexist. 
There vvas a period of time in vvhich all of the genital 
ulcerative STDs, as vvell as gonorrhea and nongonococcal 
urethritis, vvere in a state of decline. Most authors consid- 
ered the heightened avvareness brought on by the acquired 
immunodeficiency syndrome (AIDS) epidemic as the 
basis for the decline. Unfortunately, this vvas short-lived, 
and the incidence has reversed itself and has been increas- 
ing for the past year or so. The educational priorities on 
safe sexual practices seem to be failing, possibly ovving to 
some improvements in treating ATDS, vvhich avoid the 
VVOTSt Of the complications. 


A The organism responsible for LOV is Chlamydia tra- 
chomatis, serotypes L1, L2, and L3. The serovars of this 
organism that cause nongonococcal urethritis are types A 
to K inclusive. The portal of entry is a nonpainful papule. 
The inguinal adenopathy that evolves usually occurs sev- 
eral days later and is usually bulky and painful. This 
adenopathy is usually unilateral. VVhen these İymph 
nodes begin to ulcerate, patients develop constitutional 
symptoms of fever, nausea, vomiting, and chills. 


B The diagnosis of LGV usually involves serology to 
detect antibodies against chlamydia. The most common 
tests are complement fixation and immunofluorescence. 
There are several tests that can detect chlamydial 
deoxyribonucleic acid by polymerase chain reaction 
(PCR). It is possible to culture chlamydia from vaginal 
secretions, urethral svvabs, or even urine. 
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C Treating most chlamydial infections, including LGV, 
involves the use of the tetracycline class of antibi- 
otics. A 2-vveek course of therapy is considered to be 
sufficient to eradicate the infection. For patients vvho 
are unable to take this class of medication, clinicians 
use erythromycin. Some of the nevver tetracyclines, 
such as ninocycline or doxyeycline, as vvell as the 
nevver macrolides, such as clarithromycin and 
azithromycin, are better tolerated and have better tis- 
sue penetration than some of the more generic prepa- 
rations. Secondary infection of the enlarged İymph 
nodes vvith suppuration may substantially alter the 
treatment course. In addition, consider the degree of 
immunosuppression because most patients are proba- 
bly HIV infected, along vvith having infection and fis- 
tula formation. 


Note that many STDs coexist in the same patients. This 
may complicate the therapy by adding other medications 
or altering the treatment course. It seems prudent to keep 
LOV in the differential diagnosis of genitourinary ulcer 
disease, as vvell as inguinal İymphadenopathy. 


Additional Readings 
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infection, the etiology of genital ulcer disease, and response to syn- 
dromic management. Sex Transm Dis 2003:30:241-5. 

VVorld Health Organization. Guidelines for the management of sexually 
transmitted infections. VVHO/HIV  A1DS/2001.01. Geneva: VVorld 
Health Organization: 2001. 


Lymphogranuloma Venereum 


Patient vvith GENİTAL ULCER 


o, 


Confirmatory laboratory analysis 
İB) (eg, serology, direct culture, PCR) 
İymphadenopathy 


Positive Negative 


Consider secondary 
infection: aspirate 


Positive Negative 


Secondary organism No secondary organism 


Treat as appropriate 


Treat 14d 
tetracycline or macrolide 
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Granuloma İInguinale (Donovanosis) 


dohn N. Krieger, MD 


Granuloma inguinale is an ulcerative sexually transmitted 
disease characterized by progressive, painless lesions 
vvithout regional adenopathy. The disease is caused by the 
intracellular, nonmotile gram-negative bacillus Calyın- 
matobacterium granulomatis. Granuloma inguinale is 
also knovvn as donovanosis and granuloma venereum. 


Granuloma inguinale is rare in the United States. The 
disease is endemic in certain tropical and developing areas, 
including India, Papua Nevv Guinea, central Australia, and 
southern Africa. 


A Granuloma inguinale presents vvith painless, progres- 
sive, ulcerative lesions vvithout regional Iymphadenopa- 
thy. Characteristic lesions are highly vascular (te, 
“beefy red” appearance) and bleed easily on contact. 
The lesions expand slovvly and then undergo necrosis 
and fibrosis. Both phimosis and penile İymphedema 
develop commonly during the active phase of infection. 
Secondary bacterial infection of lesions is common. 
Coinfection vvith another sexually transmitted disease 
pathogen is also common. 


The incubation period ranges from 8 to 80 days. 
Single or multiple subcutaneous nodules develop and 
then erode through the skin to produce clean, sharply 
defined, painless ulcers. Secondary infection is com- 
mon, but frank cellulitis is rare. Development of extra- 
genital granuloma inguinale is rare. 


B C. granulomatis, the causative organism, cannot be cul- 
tured on standard microbiologic media. Diagnosis 
requires visualization of dark-staining Donovan bodies 
on a tissue-crush specimen or biopsy prepared vvith 
VVright”s stain or Giemsa stain. Donovan bodies are 
bipolar, encapsulated bacilli İying mainly vvithin vac- 
uoles in large macrophages. Both extracellular and 
intracellular forms are found, and each form may or 
may not be encapsulated. 


C Other ulcerative sexually transmitted infections must be 
excluded, especially syphilis (by darkfield microscopy 
or an immunofluorescence test plus serology) and gen- 
ital herpes virus infection (by culture or an antigen 
detection test). Patients vvith granuloma inguinale 
should be counseled and ftested for human immunodefi- 
ciency virus infection. Biopsies may also prove helpful 
to exclude the diagnosis of penile carcinoma. 


D Treatment appears to halt progressive destruction of tis- 
sue, although prolonged duration of therapy is often 
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required to enable granulation and re-epithelialization of 
the ulcers. Recommended antimicrobial regimens and 
altermnatives are summarized in Table 35-1. Relapse can 
occur 6 to 18 months later despite effective initial therapy. 


Patients vvith granuloma inguinale should be reeval- 
uated during the first fevv days of therapy. If lesions 
have not responded by this period, addition of an 
aminoglycoside (gentamicin 1 mg/kg IV every 8 hours) 
should be considered. Follovv-up should continue until 
clinical signs and symptoms have resolved completely. 


Sex partners of patients vvith granuloma inguinale 
should be examined and treated if they (a) had sexual 
contact vvith the patient during the 60 days preceding 
the onset of symptoms in the patient and (b) have clini- 
cal signs and symptoms of the infection. Surgical 
drainage is rarely necessary. 


Pregnaney is a relative contraindication to the use of 
sulfonamides. Both pregnant and lactating vvomen 
should be treated vvith the erythromycin regimen. The 
addition of a parenteral aminoglycoside (eg, gentam- 
icin) should be strongly considered for pregnant vvomen 
or HTV-infected patients vvith granuloma inguinale. 


Table 35-1 Antimicrobial Treatment Regimens for 
Granuloma Inguinale 


Recommended regimens 


Trimethoprim-sulfamethoxazole one double-strength tablet orally 
tvvice a day for a minimum of 3 vveeks 

OR 

Doxyeyecline 100 mg orally tvvice a day for a minimum of 3 vveeks. 

Therapy should be continued until lesions have healed completely. 


Alternative regimens 


Ciprofloxacin 750 mg orally tvvice a day for a minimum of 3 vveeks 

OR 

Erythromycin base 500 mg orally four times a day for a minimum 
of 3 vveeks. 


Additional Readings 


Behets FM, Brathvvaite AR, Hylton-Kong T, et al. Genital ulcers: etiolo- 


gy, clinical diagnosis, and associated human immunodeficieney virus 
infection in Kingston, lamaica. Clin Infect Dis 1999:28:1086—90. 


Bovvden Fl, Savage 1. Donovanosis: treatment vvith azithromycin. Int 7 


STD ATDS 1998:9:61—2. 


Bozbora A, Erbil Y, Berber E, et al. Surgical treatment of granuloma 


inguinale. Br / Dermatol 1998:138:1079-81. 


Carter /, Bovvden F/, Sriprakash KS, et al. Diagnostic polymerase chain 


reaction for donovanosis. Clin Infect Dis 1999:28:1168—9. 


Granuloma lnguinale (Donovanosis) 


Patient vvith GENİTAL ULCER 


Granuloma inguinale suspected 


o History 
Physical examination 


Clinical features 


Biopsies, stained smears 
(crush prep) 
Exclude carcinoma 
Culture and polymerase chain 
reaction testing (if available) 


Excluded other ulcerative 
sexually transmitted infections: 
Genital herpes 
Syphilis 
Lymphogranuloma venereum 
Chancroid 


Genital lesions only or 
mild inguinal adenopathy 
Secondary infection of lesions 


Good response 
Continue until resolution 


Antimicrobial therapy 
(Table 35-1) 


Poor response 
Add parenteral antibiotics 


minimum of 3-4 vveeks 


Centers for Disease Control and Prevention. 1998 guidelines for treatment of 
sexually transmitted diseases. MMVVR Morb Mortal VVkiy Rep 1998, 
47(No. RR-1). 

Goens TL, Schvvartz RA, De VVolf K. Mucocutaneous manifestations of 
chancroid, Iymphogranuloma venereum and granuloma inguinale. 
Am Fam Physician 1994:49:415—8, 423—5. 

Tamkhedkar PP, Hira SK, Shroff HT, Lanievvar DN. Clinico-epidemio- 
logic features of granuloma inguinale in the era of acquired immune 
deficiency syndrome. Sex Transm Dis 1998:25:196-200. 

Kharsany AB, Hoosen AA, Kiepiela P, et al. Phylogenetic analysis of 
Calymmatobacterium granulomatis based on 16S TrRNA gene 
sequences. / Med Microbiol 1999:48:841—7. 


Mein 1, Russell C, Knox 1, et al. Intrapelvic donovanosis presenting 
as a psoas abscess in tvvo patients. Sex Transm Infect 1999:75: 
75-6. 

O ”Farrell N. Donovanosis: an update. Int 7 STD ATDS 2001:12:423-7. 

O”Farrell N, Hoosen AA, Coetzee KD, van den Ende 1. Genital ulcer dis- 
case: accuracy of clinical diagnosis and strategies to improve control 
in Durban, South Africa. Genitourin Med 1994:70:7—11. 

Sanders CI. Extragenital donovanosis in a patient vvith AIDS. Sex 
Transm Infect 1998:74:142—3. 
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Genital Herpes 


Durvvood E. Neal ur, MD 


Disease that is caused by the herpes family of viruses is 
ubiquitous vvorldvvide. For the purposes of characteriza- 
tion, there are tvvo classes of herpes simplex to be consid- 
ered as a sexually transmitted disease (STD): herpes 
simplex virus (HSV) types 1 and II. The disease is some- 
vvhat difficult to follovv because it is not reportable to any 
Of the tracking agencies. In fact, it depends on the defini- 
tion of herpetic disease insofar as documentation of the 
specific infection is concerned. İn several studies, the sero- 
conversion rate is about 50 to 9096 in most countries, vvhen 
both types TI and II are considered. Considering type 11 
alone, vvhich has shovvn a degree of tropism for the geni- 
tourinary organs, the range in incidence is 10 to 7096 of 
genital infections, vvith about a 576 incidence of HSV 
infections in patients presenting to their primary care 
physician”s office vvith acute disease. The tvvo types are 
distinguishable from one another by either monoclonal 
antibodies against viral capsid proteins or by differences in 
deoxyribonucleic acid (DNA) analysis. The virus may be 
transmitted by oral-genital contact, as vvell as genital-gen- 
ital and genital-anal exposure, thus making this distinction 
somevvhat more relevant. There is a definite opportunity 
for crossover of HSV types 1 and IL Hence, one may not 
necessarily assume that the location of the primary (or 
recurrent) disease dictates the exact etiologic type. 


A Tühe first episode of HSV infection tends to differ sub- 
stantially from subsequent ones. In the former, there is 
a higher likelihood of systemic symptoms developing, 
such as fever, malaise, muscle pain, and arthralgias. 
Tender İymphadenopathy is typical in a first episode but 
much less common 1n recurrent disease. Likevvise, 
bilaterality is very common in the primary infection 
rather than in the recurrent variety. If a recurrent infec- 
tion resembles a primary one, the clinician should sus- 
pect immunosuppression. The primary infection is also 
more severe in vvomen than in men and tends to cause 
urinary retention, hematuria, and other severe local 
symptoms. Severe symptoms are evident in both sexes 
vvhen the primary lesions are in the anal region. Patients 
vvho are immunocompromised tend to have more fre- 
quent and much more severe recurrent episodes, vvhich 
may lend confusion to the diagnosis. Further, it must be 
remembered that other STDs may coexist, thus causing 
ambiguity vvith respect to the specific diagnosis. 


Recurrent HSV infections occur in patients vvho 
experience a primary lesion vvith an incidence of 
5 80076. The vesicles tend to be unilateral, less numerous, 
and less painful. They rarely cause any degree of sys- 
temic symptomatology, if at all, and produce fevver and 
milder local reactions. The eruptions tend to be shorter 
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in duration and are less susceptible to secondary bacte- 
rial infection. Nonetheless, they are still highly infec- 
tious and may cause autoinoculation vvith subsequent 
nevv lesions. 


The clinician reaches a diagnosis most frequently by 
obtaining a history, supplemented vvith physical exami- 
nation. Many times the lesions are in a state of resolu- 
tion, and the viral particles may be difficult to isolate. 
The clinician may perform a biopsy on the lesions or 
may take smears to look for intranuclear inclusion bod- 
1es, by either the Papanicolaou (Pap) test or the Tzanck 
smear technique. The HSV antigens may be detected by 
either immunofluorescence or immunoperoxidase, but 
all of these tests have false-negative and false-positive 
rates of 10 to 5096. If the lesions are vvithin the first 5 to 
6 days of eruption, the virus may be cultured, and these 
results are the most sensitive and specific. For clinical 
purposes, it may be unnecessary to perform expensive 
and labor-intensive laboratory determinations:, hovvever, 
vvhen a group of vesicles on an erythematous base do 
not follovv a neural distribution, this appearance is clas- 
sic for herpes simplex infection. 


Several medications are available for treating genital her- 
pes. The prototypical drug, acyclovir, has been supplant- 
ed by famciclovir and valacyeclovir. This class of drugs 
blocks thymidine kinase by serving as an analog of 
guanidine. Its action inhibits DNA polymerase and also 
acts as a chain terminator. These drugs vvork to decrease 
the time course and severity of the symptoms, as vvell as 
to reduce viral shedding. In the same vvay, they have been 
used to prevent recurrences or to significantly reduce 
recurrent episode frequenecy in a daily prophylactic fash- 
ion. VVhen recurrences occur, they are shorter in duration 
and are significantly reduced in severity. Patients need to 
take the drugs on a regular basis to consistently prevent 
infections. VVhen the infections occur, the dosage is 
increased. 


The treatment of primary herpes involves high 
dosages of the thymidine kinase inhibitors, vvhich are 
taken until the lesions are greatly regressed or have dis- 
appeared. More importantly, clinicians should manage 
the other symptoms that accompany a primary herpetic 
infection. Frequently, the lesions are exquisitely painful 
and have the added dimension of referred pain along the 
neural distribution of the viral particles. Management 
may be undertaken best by using nonsteroidal anti- 
inflammatory agents or eyclo-oxygenase-2 inhibitors. 
Other agents may also help, but often narcotics become 
necessary because of the severe nature of the discom- 


Patient vvith FIRST EPISODE GENİTAL BLISTERS 


ə, 


Genital Herpes 


o Culture 


Positive 


Negative 


o HSV 5 Polymerase chain 
reaction serology 


v€ y y 


Negative 
Acyclovir Valaeyclovir Famciclovir 
7-10d3 7-10d 7-10d 
Repeat in 2 vvk 
Confirmed 


recurrent disease 


€ yy 


Suppression 
Acyelovir bid 
Famciclovir bid 
Valaeyclovir qd 


fort. Urinary retention is a common sequela that occurs 
more often in vvomen, vvhich might be due to the pelvic 
floor spasm that results from the intense neural stimula- 
tion. Occasionally, catheterization is required, but 
because of the overvvhelming inflammatory reaction, 
often a suprapubic tube is necessitated. Intermittent 
catheterization is the preferred method. For less severe 
cases, consider using alpha-blocking agents, such as 
terazosin or doxazosin, or possibly the selective agent 
tamsulosin. Theoretically, these agents may reduce the 
discomfort to a degree, they may block not only the 
sympathetic efferents (motor, smooth muscle) but also 
the sympathetic afferents. Some patients vvill require 
the use of corticosteroids to mitigate the inflammation. 
A dose of 100 mg of hydrocortisone three times daily is 
sufficient to blunt this process. Their use, hovvever, may 
prolong the infection and the symptoms. Anal lesions 
may be severe enough to require fecal diversion by 
colostomy. 


HSV is transmitted by direct contact. If the skin or 
mucous membrane is abraded, there is a higher likeli- 
hood of infection, as vvell as increasing the numbers of 
Tesions. This is usually the result of oral-genital, geni- 
tal-genital, or genital-anal contact. The virus is shed in 
very high numbers in the fluid from the vesicles but 
may be transmitted from the crusted lesions in amounts 
that are sufficient to cause infection. In fact, viral shed- 
ding has been shovvn to occur from grossİy intact skin 
and mucous membranes, all of vvhich leads to a very 
high infectivity rate. Using prophylactic antivirals may 
all but eliminate viral shedding. The virus is not trans- 
mitted across the placenta but may infect the nevvborn 


Episodic therapy 
Acyelovir, famciclovir, 
or valacyclovir 
for5d 


at parturition and during passage through the birth 
canal. In fact, this may be considered a criterion for per- 
forming a scheduled cesarean section. In infants, espe- 
cially premature ones vvho require treatment for 
pulmonary immaturity, this infection may be fatal. 


Herpes antibodies exist in most adults throughout 
the vvorld, but HSV type T is more common than type IL 
Nonetheless, this viral family is extremely common. 
Individuals may enhance infection prevention by using 
barriers (condoms, etc) or possibly some of the lubri- 
cant preparations. Avoiding contacts vvhen they have 
active or resolving lesions is the ideal method, but, as 
stated above, asymptomatic viral shedding has been 
knovvn to occur. 


Additional Readings 

Evans BA, Kell PD, Bond RA, et al. Predictors of seropositivity to 
Herpes simplex virus type 2 in vvomen. Int 7 STD AIDS 
2003:14:30—6. 

Leone P. Type-specific serologic testing for Herpes simplex virus-2. Curr 
Infect Dis Rep 2003:5:159—65. 

Mezentseva MV, Narovlyansky AN, Scherbenko VE, et al. Analysis of 
the interferon status and eytokine profile in patients vvith genital 
herpes. Russ / Immunol 2002:7:167—74. 

Mills 7, Mindel A. Genital herpes simplex infections: some therapeutic 
dilemmas. Sex Transm Dis 2003:30:232—3. 

Roberts CM. Genital herpes. Evolving epidemiology and current man- 
agement. TAAPA 2003:16:36—40. 

VVald A. Genital herpes. Clin Evid 2002:Dec(8):1608—19. 

VVatts DH, Brovvn ZA, Money D, et al. A double-blind, randomized, 
placebo-controlled trial of acyclovir in late pregnancy for the reduc- 
tion of herpes simplex virus shedding and cesarean delivery. Am 1 
Obstet Gynecol 2003:188:836-43. 
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Gonococcal and Nongonococcal 


Urethritis 


dohn N. Krieger, MD 


Urethritis is defined as inflammation of the urethra, charac- 
terized by the presence of leukocytes (VVBCs) and classic 
symptoms of urethral discharge and dysuria. Asymptomatic 
inflammation of the urethra is also common. The mafor 
cause is infection vvith urogenital pathogens, especially 
Neisseria gonorrhoeae and Chlamydia trachomatis. 
Patients infected vvith N. gonorrhoeae have gonococcal 
urethritis, or gonorrhea. Nongonococcal urethritis (NGU) is 
diagnosed in patients vvith urethral VVBCs and negative 
tests for N. gonorrhoeae. 


An estimated 600,000 nevv infections vvith N. gonor- 
rhoeae occur each year in the United States. Chlamydial 
genital infections also occur frequently among sexually 
active persons. By any estimate, urethritis is a common 
and important clinical condition. 


The key to managing patients vvith urethritis is to pro- 
vide efficient and accurate diagnosis and prompt therapy to 
prevent complications and to limit the potential for spread 
to others. 


Most infections in men cause symptoms that prompt 
patients to seek curative treatment soon enough to pre- 
vent serious sequelae. Often, this may not be soon 
enough to prevent transmission to others. Some infec- 
tions in men are complicated by development of 
disseminated gonococcal infection, epididymitis, 
epididymo-orchitis, urethral stricture disease, or Reiter”s 
syndrome. In contrast, many infections among vvomen do 
not produce recognizable symptoms until complications 
(eg, pelvic inflammatory disease) have occurred. Both 
symptomatic and asymptomatic cases of pelvic inflam- 
matory disease result in tubal scarring leading to infertil- 
ity or ectopic pregnancey. Potential complications in 
infants born to vvomen vvith untreated genital tract infec- 
tions include prematurity, lovv birth vveight, eye disease, 
and neonatal pneumonia. 
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Gonococcal urethritis is diagnosed if gram-negative 
intracellular diplococci are seen on Gram”"s stain or if test- 
ing demonstrates presence of /V. gonorrhoeae. NGU is 
diagnosed vvhen N. gonorrhoeae is not identified in a 
patient vvith obiective evidence of urethral VVBCs. C. £fra- 
chomatis 1s the most frequent cause of NGU (ie, in 23 to 
5596 of cases), hovvever, the prevalence differs by age 
group, vvith lovver prevalence among older men. The pro- 
portion of NGU cases caused by chlamydia has been 
declining gradually. Documentation of chlamydial infec- 
tion 1s important because partner referral for evaluation 
and treatment vvould be indicated. 


The etiology of most cases of nonchlamydial NGU is 
unknovvn. Ureaplasma urealyticum and possibly Myco- 
plasma genitalium are implicated in as many as one-third 
Of cases. Specific diagnostic tests for these organisms are 
not indicated in uncomplicated patients vvith urethritis. 
Trichomonas vaginalis and genital herpes virus infections 
sometimes cause NGU. Diagnostic testing and treatment 
procedures for these organisms are reserved for situations 
in vyhich NGU is nonresponsive to therapy. 


A Ttiis important to assess risk factors and anatomic sites 
that are exposed. Physical examination should include 
specific attention to the urethra, vvhere discharge should 
be evaluated as occurring spontaneously or by milking 
the urethra. The urethra should also be palpated care- 
fully for presence of strictures. Occurrence of inguinal 
adenopathy suggests the presence of other sexually 
transmitted disorders, such as İ1ymphogranuloma 
venereum, granuloma inguinale, or human immunode- 
ficiency virus infections. It is also important to exclude 
other causes of external genital pathology such as gen- 
ital ulcer disease, herpes simplex virus infections, 
condyloma accuminata, and potential complications of 
genitourinary tract infections, such as epididymitis, 
prostatitis, or urethral stricture. 


Gonococcal and Nongonococcal Urethritis 


Patient vvith SUSPECTED URETHRITIS 


History “€ o Urethral smear 
Assess risk factors vvith/vvithout first-void urine 


Physical examination 
Urethra: 

Discharge 

Stricture 
Epididymitis 

İnguinal nodes 
Exclude external genital lesions 

Epididymitis 


Gram-negative intracellular diplococci Leukocytes (VVBCs) present No GC 
(GC) present No GC No VVBCs 


vo Test for GC and chlamydial v 


infection (CT) 


Reliable patient Unreliable patient 


Positive GC Positive CT 
Reevaluate: Empiric 
: urethral smear before therapy 
Treat for gonorrhea Treat for chlamydial first void of the day if high risk 
(Table 37-1) infection (Table 37-2) 
o Serologic test for syphilis 
Counseling and testing for HIV infection 


Recommend evaluation and testing of 
sex partners 
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SECTION 4 Venereal Disease 


B The initial diagnostic evaluation should address tvvo 
İSSU€S: first, confirm the presence of urethritis, second, 
test for the most common pathogens. 


Clinicians should document that urethritis is, indeed, 
the cause of the patient”s symptoms. Urethritis can be 
documented by the presence of any one of the follovv- 
ing four signs: 


ə Mucopurulent or purulent discharge found on physi- 
cal examination. The discharge may occur sponta- 
neously or after stripping of the urethra. 


” Gram"s stain of urethral secretions shovvs 5 5 VVBCs 
per oil immersion field. The Gram”s stain is the 
preferred rapid diagnostic test for documenting the 
presence of urethritis. This test has high sensitivity 
and high specificity for documenting both urethritis 
and the presence or absence of gonococcal infec- 
tion. Gonococcal infection is established by docu- 
menting the presence of VVBCs containing 
intracellular gram-negative diplococci. 


m many clinical studies, the presence of 5 5 leuko- 
eytes per oil immersion microscopic field has been 
used for definition of urethritis. Hovvever, in prac- 
tice, this criterion is overly restrictive. Any number 
of VVBCs in the appropriate clinical situation should 
lead to treatment for patients vvho are symptomatic 
and have risk factors for urethritis. Reevaluation 
should be recommended for patients vvhose urethral 
smears lack inflammatory cells, ideally before the 
first micturition of the day. 


” Positive leukocyte esterase test obtained on first-void 
urine. Examination of first-void urine has proven 
more acceptable than the traditional urethral svvab in 
high-risk populations, such as adolescents or 
patients attending sexually transmitted disease clin- 
ics. İn urologic patients, this test has lovver sensitiv- 
ity than the Gram”s-stained urethral smear. 


ə Microscopic examination of first-void urine shovvs x 
10 VVBCs per high-povver field. 


If none of these criteria is present, defer treatment if the 
patient is reliable. Such patients should be tested for N. 
gonorrhoeae and C. trachomatis and treated appropri- 
ately in the event of positive test results. Empiric treat- 
ment of symptoms vvithout documenting urethritis is 
recommended only for patients at high risk and vvho are 
unlikely to return for follovv-up. If empiric treatment is 
necessary, treat for both gonorrhea and chlamydial 
infection. Testing to determine the specific disease is 
recommended because both of these infections are 
reportable to state health departments, and a specific 
diagnosis may improve compliance and partner notifi- 
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cation. Nevv nucleic acid amplification tests enable 
detection of MN. gonorrhoeae and C. trachomatis on 
first-void urine, in some settings, these tests are more 
sensitive than traditional culture techniques. 


C mTnitiate treatment as soon as possible after diagnosis. 


For gonorrhea (Table 37-1), the single-dose regi- 
mens are preferred because they offer the important 
advantage of improved compliance and the possibility 
of directly observed therapy. Each regimen recom- 
mended for treating gonorrhea includes dual therapy 
for possible coexisting C. frachomatis infection. 
Treatment vvith any recommended regimen results in 
alleviation of symptoms and microbiologic cure of 
infection in the great mafority of patients. Instruct 
patients to abstain from sexual intercourse until 7 days 
after therapy is initiated. 


Cefixime has a spectrum similar to ceftriaxone, but 
the 400 mg oral dose does not provide as high or as sus- 
tained a bactericidal level as the 125 mg dose of ceftri- 
axone. In published clinical trials, the 400 mg dose 
cured 97.196 of uncomplicated urogenital and anorectal 
gonococcal infections. The advantage of cefixime is 
that it can be administered orally. 


Table 37-1 Treatment of Uncomplicated Gonococcal 
Imnfections” 


Recommended regimens 

Cefixime 400 mg orally in a single dosef 

OR 

Ceftriaxone 125 mg IM in a single dose" 

OR 

Ciprofloxacin 500 mg orally in a single dose? 

OR 

Ofloxacin 200 mg orally in a single dose? 

PLUS 

Azithromyecin 1 g orally in a single dose 

OR 

Doxyeyecline 100 mg tvrice a day for 7 days 
Alternative regimen 

Spectinomycin 2 g IM in a single dose$ 
m ———————— 


“Many other antimicrobials are also active against N. gonorrhoeae. Hovv- 
ever, recommendations are based on the consensus of expert opinion incor- 
porated in the most recent guidelines from the Centers for Disease Control 
and Prevention. 

"Single-dose cephalosporin regimens other than ceftriaxone and cefixime 
include ceftizoxime 500 mg IM, cefotaxime 500 mg IM, cefotetan 1 g IM, 
and cefoxitin 2 g IM vvith probenecid 1 g orally. None of these iniectable reg- 
imens offers any advantage in comparison vvith ceftriaxone, and clinical 
experience is limited. 

£Other single-dose quinolone regimens include enoxacin 400 mg orally, 
lomefloxacin 400 mg orally, and norfloxacin 800 mg orally. Data regarding 
these regimens are limited, but none appears to offer any advantage over 
ciprofloxacin or ofloxacin. 

$Spectinomycin is expensive and must be in/ected: hovvever, it has been 
effective in published clinical trials, curing 98.296 of uncomplicated uro- 
genital and anorectal gonococcal infections. Spectinomycin is useful for 
treatment of patients vvho cannot tolerate cephalosporins and quinolones. 


Ceftriaxone in a single infection of 125 mg provides 
sustained, high bactericidal levels in the blood. 
Extensive clinical experience indicates that ceftriaxone 
is both safe and effective, curing 99.196 of uncompli- 
cated urogenital and anorectal infections in published 
clinical trials. 


Ciprofloxacin is a safe, relatively inexpensive, oral 
medication that has proven effective against most N. 
gonorrhoeae strains. The 500 mg ciprofloxacin dose 
provides a sustained bactericidal concentration. In pub- 
Hshed clinical trials, this dose has cured 99.846 of 
uncomplicated urogenital and anorectal infections. 


Ofloxacin also is effective against most N. gonor- 
rhoeae strains. The 400 mg oral dose has been effective 
for treatment of uncomplicated urogenital and anorectal 
infections, curing 98.4€£ of infections in published clin- 
ical trials. 


Spectinomycin is preferred for patients vvho cannot 
tolerate cephalosporins or quinolones. Because spectin- 
omyecin is unreliable (ie, only 5296 effective) against 
pharyngeal infections, patients vvho have a suspected or 
knovvn pharyngeal infection should have a pharyngeal 
culture evaluated 3 to 5 days after treatment to verify 
eradication of infection. 


If these regimens are unsuccessful, patients should be 
recultured. Antimicrobial resistance is responsible for a 
fevv treatment failures. Hovvever, most patients vvho have 
N. gonorrhoeae after one of the recommended regimens 
are noncompliant or are reinfected from an untreated 
sexual partner, rather than treatment failures. Evaluation 
for other potential infectious causes of nongonococcal 
urethritis, such as U. urealyticum, T: vaginalis, or other 
infections, should be considered (see persistent urethri- 
tis, belovv) for patients vvho have continued urethral 
inflammation but do not have N. gonorrheae. 


Strains of N. gonorrhoeae resistant to fluoro- 
quinolones have been reported sporadically from many 
parts of the vvorld, including North America, and are 
becoming vvidespread in certain areas of Asia. To date, 
such infections have been documented rarely in the 
United States: c 0.0596 of 4,639 isolates evaluated by 
the Centers for Disease Control and Prevention. Thus, 
the fluoroquinolone regimens can be used vvith confi- 
dence. Hovvever, as importation of resistant strains vvill 
probably continue, this recommendation may change. 
Perform culture and susceptibility testing on patients 
vvho appear to be treatment failures. 


Disseminated gonococcal infection (DGT) results 
from gonococcal bacteremia. DGT often presents vvith 
petechial or pustular skin lesions, asymmetric arthral- 
gia, tenosynovitis, or septic arthritis. The infection is 


Gonococcal and Nongonococcal Urethritis 


complicated occasionally by perihepatitis and rarely 
by endocarditis or meningitis. V. gonorrhoeae strains 
that cause DGI tend to cause minimal genital inflam- 
mation. Gonococcal infection often is asymptomatic 
in sex partners of patients vvith DGL The recommend- 
ed regimen is ceftriaxone, 1 g IM or IV every 24 hours 
until the patient improves. The patient should then 
complete a full vveek of therapy. 


Iitial treatment of NGU (Table 37-2) is directed 
primarily against C. frachomatis. Patients vvho have ure- 
thritis but no evidence of either VN. gonorrrhoeae or 
C. trachomatis may also benefit from treatment vvith one 
of the regimens listed in Table 37-2. Clinical trial results 
indicate that azithromycin and doxyeycline are equally 
efficacious. Azithromycin offers the advantage of single- 
dose therapy, especially for patients for vvhom compli- 
ance is in question. Erythromycin is less effective than 
either azithromycin or doxyeycline, and gastrointestinal 
side effects occur frequently. Ofloxacin is similar in effi- 
cacy to doxyeyecline, but it is more expensive to use and 
offers no advantage in duration of therapy. Other 
quinolones are either not reliably effective against 
chlamydial infection or have not been studied adequately. 


To minimize transmission, patients treated for 
chlamydial infection should be instructed to abstain 
from sexual intercourse for 7 days after completion of 
treatment. To minimize the risk of reinfection, patients 
should also be instructed to abstain from intercourse 
until all of their sex partners are cured. 


Patients vvith one urogenital tract pathogen are often 
coinfected vvith other pathogens. Thus, routine recom- 
mendations should be considered for testing for syphilis 
and for counseling and testing for HTV infection. This 
observation has also led to recommendations for dual 
therapy for C. frachomatis in all patients vvith N. gonor- 


Table 37-2 Regimens for Treatment of Nongonococcal 
Urethritis (Uncomplicated C. frachomatis IHfections) 


Recommended regimens 
Azithromycin 1 g orally in a single dose 
OR 
Doxyeyecline 100 mg orally tvvice a day for 7 days 
Alternative regimens 
Erythromycin base 500 mg orally four times a day for 7 days” 
OR 
Erythromycin ethylsuccinate 800 mg orally four times a day for 7 days” 
OR 
Ofloxacin 300 mg tvvice a day for 7 days 


“H erythromycin is the only agent that can be used and the patient cannot tol- 
erate high-dose schedules, one of the follovving regimens can be used: 
Erythromycin base 250 mg orally four times a day for 14 days 


OR 


Erythromycin ethylsuccinate 400 mg orally four times a day for 14 days. 
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SECTION 4 Venereal Disease 


rhoeae infections. Some experts believe that the stan- 
dard use of dual therapy has resulted in substantial 
decreases in the prevalence of chlamydial infection. 
Because most gonococci in the United States are sus- 
ceptible to doxyeycline and azithromycin, routine 
cotreatment might also hinder the development of 
antimicrobial-resistant N. gonorrhoeae. Since the intro- 
duction of dual therapy, the prevalence of chlamydial 
infection has decreased in some populations. 


Because the recommended regimens for gonorrhea 
have proven so effective, routine test-of-cure evaluation 
is no longer recommended. Patients should be instruct- 
ed to return for evaluation only if symptoms persist or 
recur after completion of therapy. Symptoms alone, 
vvithout documentation of signs or laboratory evidence 
of urethral inflammation, are not a sufficient basis for 
re-treatment. 


Similarly, patients do not need to be retested for 
chlamydial infection after completing treatment vvith 
doxyeycline or azithromycin unless symptoms persist 
or reinfection is suspected. The value of chlamydial cul- 
tures at 5 3 vveeks after completion of therapy to iden- 
tify treatment failures has not been established. 
False-negative culture results can occur because of 1ovv 
numbers of chlamydial organisms. Nonculture chlamy- 
dial diagnostic tests for patients vvho vvere treated suc- 
cessfully may also remain false-positive because of 
continued excretion of dead organisms. 


Reevaluate patients vvith persistent or recurrent 
symptoms follovving therapy. Specific attention should 
be directed to a history of noncompliance vvith recom- 
mended therapy or to sexual contact vvith an untreated 
partner. Obyective signs of urethritis should be present 
before initiation of antimicrobial therapy. Patients vvho 
have persistent or recurrent urethritis should be re-treat- 
ed vvith the initial regimen if they did not comply vvith 
the treatment regimen or if they vvere re-exposed to an 
untreated sex partner. Obtain culture and sensitivity 
testing for VN. gonorrhoeae to evaluate the possibility 
that antimicrobial resistance may be responsible for 
treatment failure. Othervvise, perform a vvet mount 
examination and culture of an intraurethral svvab speci- 
men for 7: vaginalis. Other potential pathogens, such as 
the genital mycoplasmas, should be evaluated if diag- 
nostic facilities are available. 


The regimens listed in Table 37-3 should be con- 
sidered pending test results. Effective regimens have 
not been identified for treating patients vvho do not 
have obfective signs of urethritis but vvho have persist- 
ent symptoms or frequent recurrences after treatment. 
Urologic examinations usually do not reveal a specif- 
ic etiology. 
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Table 37-3 Recommended Regimens for 
Recurrent/Persistent Urethritis 


Metronidazole 2 g orally in a single dose 

PLUS 

Erythromycin base 500 mg orally four times a day for 7 days 

OR 

Erythromycin ethylsuccinate 800 mg orally four times a day for 7 
days 


Strongly encourage patients to refer all partners they 
have had sex vvith vvithin the preceding 60 days for eval- 
uation and appropriate treatment. Because a specific eti- 
ologic diagnosis may facilitate partner referral, testing 
for gonorrhea and chlamydia is encouraged, even for 
patients vVho are to receive empiric treatment. Instruct 
patients to abstain from intercourse until they and their 
sex partners have completed treatment. 
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Disease Cause 


Genital herpes 


Genital Ulcers 


dohn N. Krieger, MD 


A To evaluate a patient vvith a genital ulcer, assess the 
patient”s risk factors for infection, for the onset and 
duration of lesions, for vvhether the lesion is painful, 
and for the patient”s previous history of genitourinary 
tract disorders and procedures, urinary tract infection, 
and sexually transmitted diseases. 


Five infectious diseases should be considered in the dif- 
ferential diagnosis: genital herpes simplex virus (HSV) 
infection, syphilis, chancroid, granuloma inguinale 
(donovanosis), and İymphogranuloma venereum (LOV). 
Table 38-1 summarizes the causative organisms and their 
microbiologic classification 


The relative frequency of each condition differs by 
geographic area and patient population. In the United 
States, most genital ulcers in sexually active persons are 
caused by genital herpes. Syphilis is the second most 
common infectious cause in most areas. Chancroid and 
LGV are important considerations in some areas and 
populations. Granuloma inguinale is a rare cause of 
genital ulcers in the United States. 


Table 38-1 Infectious Causes of Genital Ulcers 


Microbiologic Class 


Virus (double- 
stranded DNA) 


Herpes simplex 
virus types 


1and2 
Syphilis Treponema Bacterium 
pallidum (treponeme) 
Chanceroid Haemophilus Bacterium (gram- 
ducreyi negative bacillus) 
Lymphogranuloma Cö/amydia trachomatis PBacterium 
venereum (LGV serovar) (chlamydial) 
Granuloma Calymmatobacterium Bacterium (gram- 
inguinale granulomatis negative bacillus) 
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Tvvo eritical considerations determine the optimal 
clinical approach to patients vvith genital ulcers. First, 
more than one infection may occur simultaneously in 
any patient vvho has genital ulcers. Second, each infec- 
tious cause of genital ulcers has been associated vvith 
a tvvo- to fourfold increased risk for human immunod- 
eficiency virus (HIV) infection. Thus, HTV testing 
should be recommended for each patient vvith a geni- 
tal ulcer. 


Because diagnosis based only on the patient”s medical 
history and physical examination is often inaccurate, 
diagnostic testing is recommended for all patients pre- 
senting vvith genital ulcers. Minimal evaluation of all 
patients vvho have genital ulcers should include a sero- 
Togic test for syphilis and diagnostic evaluation for gen- 
ital HSV (viral culture and/or antigen detection). Other 
highly desirable tests include microscopic examination 
for Treponema pallidum by either a darkfield examina- 
tion or by a direct immunofluorescence fest. 


If available, obtain a culture or molecular diagnostic 
test for Haemophilus ducreyi. 


Counsel patients appropriately, and recommend diagnos- 
tic testing for HTV. Ideally, patients should be treated 
based on the results of specific diagnostic tests. Hovvever, 
treatment is often advisable before diagnostic test results 
are available. In this situation, direct therapy against both 
syphilis and chancroid. Hovvever, despite complete diag- 
nostic evaluation, at least 2576 of patients vvith genital 
ulcers have no laboratory-confirmed diagnosis. 


Additional Reading 


Centers for Disease Control and Prevention. 1998 guidelines for treat- 


ment of sexually transmitted diseases. MMVVR Morb Mortal VVkly 
Rep 1998, 47 (RR-1):1—80. 


Genital Ulcers 


Patient vvith GENİTAL ULCER 


History Differential diagnosis 
ə Risk factors İB) ə HSV 
ə Onset ə Syphilis 


ə Prior genitourinary history .-——— ə Chancroid 


ə Pain —)- ə Granuloma inguinale 
Physical examination ə Lymphogranuloma venereum 

ə Characteristics of ulcer 

ə Inguinal adenopathy 

ə Systemic findings 


İnitial diagnostic testing 
ə Serologic test for syphilis 
ə Microscopic examination for syphilis 
ə Testing for HSV 
ə Culture or other testing for chancroid, if available 
ə Counseling 


o HIV testing 


Specific diagnosis Empiric treatment necessary 
Treat appropriately Treat for syphilis and chancroid 
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GENTTOURINARY TRAUMA 


Renal İniury 


d, Patrick Spirnak, MD, FACS 


Trauma is currently the leading cause of death and mor- 
bidity in young Americans. Approximately 10 to 1596 of 
all patients vvith abdominal trauma have an associated uro- 
1ogic inyfury. It has been estimated that 1.196 of all trauma 
vvill involve the upper urinary tract.) Blunt urologic inyury 
is the most common form of trauma seen by practicing 
urologists and is responsible for 80 to 909£ of all urologic 
iniuries.” The most common causes of iniury are motor 
vehicle accidents, falls from heights, and direct blovvs to 
the flank. The kidney is the most commonly involved 
organ, follovved by the bladder, urethra, and ureter.” 
Although penetrating inyuries account for only about 2096 
of all traumatic in/iuries, they represent 80 to 9096 of all 
renal trauma cases that require exploration. Renal iniury 
accounts for about 1 in 3,000 hospital admissions and 
should be suspected in anyone sustaining blunt or pene- 
trating trauma to the lovver chest, back, or abdomen. Over 
the past tvvo decades vve have seen a continued evolution 
in the diagnosis, evaluation, and treatment of urologic 
inğuries. Urologic evaluation is no longer necessary in 
all patients sustaining blunt abdominal trauma because 
a subset of patients vvho are likely to have sustained a 
urologic inyury have been vvell defined. Similarly, vve 
have seen continued changes in the vvay patients vvith 
urologic iny)uries are being treated.” VVith improved stag- 
ing techniques, even patients vvith penetrating renal 
inğuries are being selectively managed in a nonoperative 
manner.5”10 


A Renal trauma should be suspected in anyone sustaining 


blunt or penetrating trauma to the lovver chest, back, or 
abdomen. Emergency room evaluation includes the 
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determination of cardiopulmonary status and the pres- 
ence of life-threatening inyuries. Once hemodynamic 
stability has been ensured and the pulmonary status sta- 
bilized, a detailed history, physical examination, and uri- 
nalysis are obtained. Falls from great heights or 
high-speed motor vehicle accidents vvith associated 
deceleration-type in)uries may result in renal pedicle 
iniuries in the absence of hematuria."" Individuals vvith 
renal infuries may demonstrate costovertebral angle 
(CVA) or flank tenderness, a palpable flank mass, or 
flank ecchymosis. The presence of fractured ribs, pneu- 
mothorax, or vertebral body fractures suggests the pos- 
sibility of renal iniury. Patients presenting vvith the 
above findings undergo radiographic evaluation regard- 
Tess of the findings on urinalysis. In patients vvho sustain 
penetrating trauma, it is helpful to determine the type of 
vveapon used. Lacerations and entrance and exit vvounds 
are also noted. Urinalysis is obtained in all trauma vic- 
tims. It is vvell knovvn that the degree of hematuria does 
not correlate vvith the severity of renal inğury.”"? Renal 
artery thrombosis, vvhich may result in complete loss of 
renal function, may occur in the presence of a normal 
urinalysis. Gross hematuria may occur after a mild renal 
contusion. All patients vvith gross hematuria require 
radiographic evaluation. Patients vvith isolated micro- 
scopic hematuria determined by dipstick or by micro- 
scopic urinalysis do not require radiographic imaging. 
AII patients vvith microscopic hematuria vvho present 
vvith shock (systolic blood pressure c 90 mm Hg) or vvho 
have multisystem in?uries require urologic evalua- 
tion.”15 Patients sustaining severe deceleration-type 
iniuries are also evaluated.” 


Renal lniury 


Patient vvith SUSPECTED RENAL TRAUMA 


Physical examination 
Urinalysis 


Stable Unstable 


Abdominal Renal artery : Exploratory 
CT scan ə thrombosis — Unilateral laparotomy, IVP 
Abnormal Normal 


Minor renal iniury Malor renal iniury 
(Grades 1, II) (Grades III, IV, V) 


Observation 


Bilateral iniury 
Solitary kidney 


Observation İG) Renal exploration Observation 


Attempted 
İG) Unstable revascularization 
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SECTION 5 Genitourinary Trauma 


B Computed tomography (CT) is the most accurate imag- 


ing study available to evaluate and stage the extent of 
renal trauma."”/5 CT scanners are readily available in all 
trauma centers. The study is noninvasive and has 
replaced intravenous pyelography (IVP) and renal arte- 
riography as the gold standard in identifying and staging 
renal infuries. CT clearly defines parenchymal lacera- 
tions, hematomas, and the presence of urinary extrava- 
sation, it also allovvs accurate assessment for the 
presence of other associated infuries./? CT is also highly 
accurate in identifying arterial infuries (Figure 39-1).7021 
The presence of the cortical rim sign signifies an acute- 
İy devascularized kidney vvith persistent capsular perfu- 
sion and is diagnostic of a renal artery thrombosis. The 
use of three-dimensional CT has been reported to be a 
noninvasive technique to accurately diagnose renal 
artery infiuries. It provides image quality similar to that 
provided vvith angiography and may someday replace 
angiography as the imaging study of chofce in patients 
vvith suspected renal artery trauma.?” Current helical CT 
scanners have been shovvn to occasionally under- 
estimate the full extent of the inyury. Modern-day scan- 
ners obtain images before intravenous contrast is 
excreted into the collecting system. To avoid understag- 
ing, it has been recommended that either a repeat scan be 
performed after completing the initial study or the initial 
scan be delayed for 5 to 20 minutes after contrast inyec- 
tion.7525 "The purpose of the CT scan is to not only iden- 
tify the presence of a renal infury but also to help 
classify the extent of the inğury using a system estab- 
lished by the Organ Inyury Scaling Committee of the 
American Association for the Surgery of Trauma.” This 
system classifies the renal infury into five groups. Grade 
I: contusion and nonexpanding subcapsular hematoma 
vvithout laceration. Grade 1 infuries comprise 75 to 8096 
of all renal infuries. Grade İH nonexpanding perirenal 
hematoma confined to the retroperitoneum or a lacera- 


tion less than 1 cm vvithout urinary extravasation. Grade 
HT: greater than a 1 cm laceration extending into the 
renal parenchyma vvithout collection-system rupture or 
extravasation. Grade TV: a renal parenchymal laceration 
extending through the corticomedullary function and 
into the collecting system (Figure 39-2). (Urinary 
extravasation may or may not be present.) A Grade TV 
vascular in)ury consists of a main renal artery or vein 
inğury vvith contained hemorrhage. Grade V: complete- 
İy shattered kidney vvith multiple lacerations through the 
renal parenchyma or avulsion of the renal hilum vvith a 
devascularized kidney. 


Eighty-five to 9066 of all renal trauma vvill be classified 
as either Grade 1 or Grade İT renal in/iuries. These 
patients are best treated vvith observation. Patients vvith 
gross hematuria are hospitalized and placed on bed rest 
until the urine becomes grossly clear. Complications are 
rare. 


Treatment of mafor renal trauma is controversial. 
Opinion is divided betvveen those vvho favor immediate 
operative intervention and those vvho favor observation 
vvith exploration reserved for instances vvhere compli- 
cations arise or hemodynamic instability develops.7””0 
Patients at risk for the development of complications 
include those vvith urinary extravasation and/or devital- 
ized renal segments. Advancements in endourologic 
and percutaneous techniques have lessened the morbid- 
ity of these complications. Retroperitoneal urine collec- 
tions and persistent urinary extravasation may be 
successfully managed endourologically vvith stents 
and/or drainage tubes negating the need for renal explo- 
ration in the mafority of patients.”) In our experience, 
no patient vvho has initially stabilized has required sur- 
gical exploration for complications related to nonoper- 
ative management. VVe have found that patients vvith 
persistent hemodynamic instability require prompt sur- 


Figure 39-1 Trauma CT scan shovving classic findings of left 
renal artery thrombosis. Note the abrupt cut-off of the left renal 
artery and nonfunction of the left kidney. 


Figure 39-2 Trauma CT scan shoving a Grade IV renal iniury. 
Note the large right pleural hematoma and the presence of uri- 
nary extravasation. 
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Renal lniury 


gical intervention and are usually found to have either 
avulsion of the renal pedicle or a shattered kidney asso- 
ciated vvith mafor vascular infuries (Figure 39-3). 


AlI stable patients vvith ma?or renal trauma are treat- 
ed nonoperatively. Patients vvith gross hematuria are 
kept on bed rest until the urine clears. Vital signs and 
serial hematocrits are obtained. Broad-spectrum antibi- 
otics are prescribed. Once the urine clears, the patient is 
allovved to ambulate. If the urine remains clear for 24 
hours, the patient is discharged. A follovv-up CT scan is 
obtained in 4 to 6 vveeks. Complications are rare, and 
surgical exploration is reserved for those patients vyho 
manifest hemodynamic instability in spite of aggressive 
resuscitative efforts. 


E Traumatic renal artery thrombosis is an uncommon 
complication of blunt abdominal trauma and should be 
suspected in any patient presenting vvith severe deceler- 
ation-type infury. Since the initial description by von 
Recklinghausen in 1861, approximately 200 cases of 
traumatic renal artery occlusion have been reported in 
the literature.??” "Traumatic renal artery thrombosis 
results from excessive stretching of the renal artery vvith 
subsequent tearing of the inelastic renal intima and 
occlusion of the renal artery. VVhen the condition is 
bilateral, immediate surgical exploration and attempted 
revascularization are vvarranted (Figure 39-4). Treatment 
of unilateral renal artery thrombosis is controversial. 
Advocates of surgical exploration believe renal func- 
tion can be preserved by prompt revascularization, 
hovvever, in fact, renal function is rarely preserved and 
nephrectomy usually results. Recently, successful trans- 
luminal angioplasty vvith stent placement has been 


Figure 39-4 Renal arteriogram shovving the classic findings of 
bilateral renal artery thrombosis. Note the bilateral cut-off of the 
renal arteries. 


described as an alternative to open revascularization 
techniques.?” Advocates of the nonoperative approach 
believe that adequate renal function can rarely be 
restored and that elective nephrectomy can be per- 


Figure 39-3 Pathologic appearance of a shattered kidney. 


formed if hypertension develops. İt is our recommenda- 
tion that all patients vvith either a solitary kidney or 
bilateral inyuries undergo prompt surgical exploration 
and attempted revascularization. Patients vvith unilater- 
al inğuries are observed vvith nephrectomy performed if 
hypertension develops.55”55 


Unstable patients require emergent laparotomy. Once 
the patient has been stabilized and life-threatening 
inğuries have been repaired, an emergent single-shot 
excretory urogram is obtained on the operating table. A 
high-dose bolus infusion of 2 mL/kg of radiographic 
contrast is in)ected. A simple, plain abdominal radi- 
ograph is obtained 10 minutes after in/ection. 
Additional delayed studies may be obtained as deemed 
necessary.”” One goal of the trauma TVP is to determine 
the presence or absence of tvvo functioning kidneys. 


G Patients vvith an expanding or pulsatile hematoma, 


absence of a nephrogram on the intraoperative IVP, 
(Figure 39-5) or a gunshot vvound to the kidney undergo 
renal exploration. Scott and Selzman, in 1966, first 
described the technique of preliminary vascular control 
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Figure 39-5 Emergency one-shot IVP shovving a bullet over a 
nonfunctioning right kidney. Note the normal appearance of the 
left collecting system. 


before opening Gerota”s fascia.?” Carroll and associates 
described excellent results using this technique.”” 
Proponents of early vascular control believe nephrecto- 
my rates can be reduced by limiting the blood 1oss and 
transfusion requirements. Others have found the 
technique to be time consuming, tedious, and rarely nec- 
essary.”” Once Gerota”s fascia has been opened, all devi- 
talized tissue is debrided, the renal parenchyma is 
approximated, the collecting system is closed, and hemo- 
stasis is obtained, The kidney is drained. Follovv-up 
imaging studies are obtained prior to patient discharge. 
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Pelvic Fracture and Lovver Tract Urologic 


İniury 


Beng dit Tan, MD, PhD, 4. Patrick Spirnak, MD, FACS, and Christopher A. Haas, MD 


Pelvic fractures frequently occur in association vvith other 
serious infuries and have a reported mortality rate of 10 to 
3096. Mortality is usually due to hemorrhage, head trauma, 
sepsis, or multiple-organ system failure. More than one- 
half of patients vvith pelvic fracture present vvith a hemo- 
globin c 10 g/dL and in hypovolemic shock. Severe, 
unstable pelvic fractures may require x 10 units of blood 
to stabilize the patient. Bleeding from pelvic fractures may 
originate from ravv bony surfaces or from ruptured 
retroperitoneal veins or arteries. Other potentially life- 
threatening bleeding sites include thoracic and intra- 
abdominal in?uries. The urologist is called vvhen 
genitourinary inyuries are discovered and vvhen treating 
and managing urologic in/uries require a coordinated effort 
betvveen the urologist and other members of the trauma 
and orthopedic teams. 


About 1597 of all pelvic fractures are associated vvith an 
inğury to the bladder or urethra." The incidence of lovver 
urinary tract inyury in adults vvith pelvic fractures is 
betvveen 7.5 and 2576.? Genitourinary in)ury in pediatric 
population vvith pelvic infury has a lovver incidence, rang- 
ing from 2.8 to 13.576.”6 Children have a lovver incidence 
of urethral iniuries because of the elastic nature of their 
pelvis.” No association betvveen the type of pelvic fracture 
and lovver urinary tract inyury can be made. 


Motor vehicles striking pedestrians is the most common 
mechanism of ini/ury to the pelvis, associated vvith lovver 
genitourinary tract inğfury (range 59 to 9046, median 
7176).58 Other causes of inğury include motor vehicle 
accidents (range 10 to 3266, median 2467) and falls (range 
2 to 996, median 6.576).””? 


A Although a frequent source of chronic morbidity, uro- 
T1ogic inğuries are seldom life-threatening and are there- 
fore evaluated after more serious neurologic and 
intra-abdominal infuries have been ruled out. Patients 
vvith gross hematuria require evaluation of the lovver 
urinary tract, as do those victims vvho are unable to 
void. Clinical findings that suggest a urinary tract inyury 
include blood at the urethral meatus, perineal ecchymo- 
Sis, and/or a nonpalpable or high-riding prostate gland. 


Lovver urinary tract imaging does not appear to be 
required in patients vvho are clinically stable, have a 
normal genitourinary examination, do not have gross 
hematuria, and do not have multiple associated in/uries. 
In the adult population, only patients vvith gross hema- 
turia and obvious urologic iniuries need a complete 
vvork-up. Although traditionally, all pediatric patients 
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vvith any degree of hematuria have a vvork-up, there 
have been several reports in recent years that challenge 
this recommendation and suggest that these pediatric 
patients vvith microhematuria may be managed in the 
same manner as adults.” A recent study has shovvn a 
very İlovv incidence of genitourinary infuries in the pedi- 
atric population and recommends evaluation in those 
vvith gross hematuria and/or multiple other associated 
in/uries. ” 


Posterior urethral tears are the most common urologic 
inğury in males."" Usually, these infuries are associat- 
ed vvith a displaced anterior pelvic arch fracture that 
ruptures the urethra directly by perforating it vvith a 
bony fragment or as a result of shearing forces that 
occur vvhen the prostate is displaced from its normal 
anatomic position./"”1? Urethral infiuries are rare in 
females, presumably ovving to the lack of fixation of 
the urethra to the pubis. In males, retrograde urethrog- 
raphy should be performed in the oblique position to 
ensure adequate visualization of the entire urethra. A 
small Foley catheter (10 to 12 French) may be placed 
into the urethral meatus and the balloon inflated in the 
fossa navicularis vvith 1 to 2 cc of saline. Appearance 
of contrast in the bladder, along vvith extravasation, 
indicates a partial urethral disruption diagnosis. Ex- 
travasation vvithout bladder filling indicates a com- 
plete urethral disruption. "5.15 


A retrograde eystogram is obtained in all females and in 
males vvith a normal urethra. A Foley catheter is passed 
into the bladder, and under gravity pressure, 300 to 500 
cc of vvater soluble contrast is instilled. Avoid false-neg- 
ative examinations by filling the bladder vvith at least 
300 mL contrast and obtaining films in both the oblique 
and anteroposterior profections.” Attain a third film after 
draining the bladder. Fluoroscopy may help in the equiv- 
ocal case or vvhen a bladder iniury is not clearly defined. 
Spiral computed tomography (CT) is less accurate than is 
retrograde eystography in diagnosing traumatic bladder 
rupture, and CT has significant diagnostic İimitations, 
ovving to inadequate bladder distention and to an inabili- 
ty to distinguish urine from ascites.1”17 Hovvever, vvhen 
performed correctly, vvith adequate bladder filling and 
distention, CT eystography has been proven highly accu- 
rate in diagnosing traumatic bladder ruptures."” 
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Ureteral İniury from External Violence 


L. Andrevv Evans, MD, and Allen F. Morey, MD, FACS 


The viev/s expressed in this chapter are ihose of the 
authors and do not reflect the official policy or position of 
ihe United States Army, Department of Defense, or the US 
Government. 


Ureteral infuries, although rare, present a ma?or source of 
morbidity and potential mortality in the trauma victim. 
Although ureteral infuries from external violence account 
for only 1 to 396 of total genitourinary infuries, "7? penetrat- 
ing abdominal trauma leads to ureteral inğury in a reported 
2.3 to 1796 of cases.”“€ Patients often have multiple associ- 
ated infuries that require immediate attention, but early 
recognition and proper reconstruction of ureteral in)ury at 
the time of initial presentation generally lead to favorable 
outcomes. Accurate and timely diagnosis can be difficult, 
thus, a high index of suspicion for ureteral infury is 
required. Delays in diagnosis are common, occurring in up 
to 5776 of patients, vvith resulting morbidity (sepsis, loss of 
renal function, and death) developing in 40 to 50€6 of 
patients.”73 Delayed diagnosis leads to nephrectomy seven 
times more frequently than vvhen ureteral infury is recog- 
nized at the time of initial presentation.” 


Anatomy 

The ureter lies vvell protected in the retroperitoneum and is 
not easily inyiured. Its narrovv diameter, mobility, elasticity, 
and retroperitoneal position surrounded by the spine, 
mafor muscle groups, and peritoneal contents generally 
afford shelter from external trauma. The ureteral blood 
suppİiy travels through the adventitial layer and arises from 
multiple sources, including the aorta and the renal, 
gonadal, iliac, uterine, middle hemorrhoidal, vaginal, and 
superfor vesical arteries.1” A single artery runs the length 
Of the ureter betvveen the adventitial sheath and the ureter- 
al musculature in 8096 of ureters."" 


A Types of external ureteral inğury include contusion, 
transection (complete or partial), avulsion, crush, and 
devascularization, ovving to the blast effect of gunshot 
vvounds. Any portion of the ureter can be infured in 
external trauma, and case series have demonstrated 
approximate equality in the location of ureteral 
inyuries, vvith a slight predominance of midureteral 
inyuries.“1?-16 


Most external ureteral infuries are attributable to 
penetrating assault, vvith gunshot vvounds and stab 
vvounds accounting for approximately 8196 and 1696 of 
cases, respectively./? Ureteral inğuries occur in 2 to 396 
of all gunshot vvounds to the abdomen.“” Most gunshot 
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vvounds involve lovv-velocity missiles, but high-veloci- 
ty inyury vvarrants special consideration. Large missiles 
identified on radiographs are usually lovv velocity, but if 
the bullet is not seen or if there is extensive deformity 
of the bullet, high-velocity infury is likely.” In addition 
to transection or laceration of the ureter, temporary cav- 
itation that the bullet creates can cause significant tissuec 
damage and delayed necrosis ovving to an associated 
“blast effect” (Figure 41-1). High-velocity missiles 
(muzzle velocity x 2,500 feet per second), such as mil- 
itary assault rifles, can create a cavitation 30 to 40 times 
their original size and lead to thermal microvascular 
infury as the missile passes near the ureter, 0:15-21 


Figure 41-1 
fragments rest in right abdomen after shattering lumbar trans- 
verse process. Paper clip marks bullet-entry site. Empiric ureteral 
stent placement for presumed ureteral contusion facilitated 
prompt recovery. 


Blast effect in civilian gunshot vvound. KUB, bullet 
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Delayed ureteral fistula can later occur if ischemic 
thrombosis causes sloughing of the ureteral vvall.?90 In 
addition, contusions from profectiles passing near the 
ureter can damage the intima of ureteral blood vessels, 
leading to ischemia vvith delayed necrosis and urinary 
leakage?? (Figure 41-2). 


Figure 41-2 KUB, bullet lodged in right lovver quadrant after 
abdominal gunshot vvound raises suspicion of ureteral iniury (A). 
The ureter vvas inspected by the primary surgical team and 
deemed normal. No urologic consultation vvas requested. Com- 
puted tomography (B). Patient developed large urinoma 1 vveek 
later ovving to delayed ureteral necrosis. 
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Blunt trauma to the ureter is relatively rare and 
accounts for only 896 of ureteral infury from external 
impact.78.12-1423 Blunt trauma to the ureter is typically 
caused by rapid deceleration infuries, such as motor 
vehicle accidents or falls from a great height.?”?€ 
Although ureteropelvic function (UP disruption is a 
relatively rare consequence of blunt trauma, the UP/ is 
the most commonly infured portion of the ureter in blunt 
trauma.?” Classic descriptions of blunt trauma leading to 
disruption or avulsion at the UP) involve children in the 
setting of a rapid deceleration accident. İt is theorized 
that the hyperextensible spinal columns of children 
allovv for stretching and tearing of the ureter against the 
tvvelfth rib and lumbar vertebral transverse processes 
during rapid deceleration. "122831 


External ureteral inyuries, especially UPT disruptions, 
are usually accompanied by multiple organ system trau- 
ma, and concomitant visceral in)ury is frequently encoun- 
tered. Associated in/uries occur in x 9097 of patients vvith 
penetrating ureteral inyuries and x 706? of blunt infuries to 
the ureter. The most commonly coin/iured structures 
include the small bovvel, colon, rectum, liver, and iliac 
vessels.12.163233- Patients vvith associated duodenal, pan- 
creatic, and colonic iniuries are at higher risk for compli- 
cations. Although some authors advocate against 
performing primary ureteral repair vvhen bovvel resection 
or colostomy is required, 7 others report that peritoneal 
contamination has no adverse effect on the ureteral recon- 
struction if the repair is isolated vvith omentum.”” 


A high index of suspicion is required for the prompt 
recognition of ureteral in)ury and preservation of renal 
function. Accurate diagnosis is complicated by a lack of 
clinical laboratory findings specific for ureteral in/ury. A 
history of trauma to the flank or pelvis, rapid decelera- 
tion inyury, flank pain, or ecechymosis may suggest 
ureteral inyury, but physical findings are notoriousliy 
nonspecific.?” Hematuria (gross or microscopic) is an 
unreliable finding and is absent in approximately 3006 of 
ureteral trauma. 75.13-16233336 False-negative rates for uri- 
nalysis of 15 to 3446 have been reported.193537 Delayed 
recognition of ureteral iny)ury can manifest as fever, flank 
pain, prolonged ileus, urinoma, persistent drainage from 
operative sites, fistula formation (most commonly to 
vagina, skin, and bovvel), or sepsis, but these features 
often arise several days after inyğury.”1? AII trauma 
patients vvho have (1) gross or microscopic hematuria, 
(2) penetrating abdominal trauma, (3) lumbar transverse 
process fracture, or (4) mafor deceleration or extension 
in)uries are at risk for damage to the ureters and should 
be evaluated accordingly.?$ 


Blunt trauma involving rapid deceleration (falls, 
motor vehicle accidents) or hyperextension of the tho- 
racolumbar spine should also prompt evaluation for 
ureteral damage. Children are especially susceptible to 
ureteral inğury ovving to the tremendous level of spinal 


flexibility in the pediatric population. Diagnosis of UP/ 
disruption is often obscure at initial presentation, and 
diagnostic delays x 36 hours occur in more than 5096 
of patients.?” Such long delays are usually secondary to 
comorbid multisystem trauma and nonresponsive 
hypovolemic shock requiring emergent celiotomy and 
thus precluding radiologic assessment. Likevvise, 
patients vvith UP/ disruption can present vvithout any 
physical signs or symptoms other than a history of 
blunt deceleration infury, and the physician must rely 
on a high index of clinical suspicion to prompt investi- 
gation for ureteral inyury.”5? A normal urinalysis must 
not preclude consideration of ureteral infury in patients 
at high risk.725304041 AII children vvith significant blunt 
abdominal trauma should have radiographic ureteral 
assessment. 


Historically, high-dose (2 mL contrast/kg body 
vveight) intravenous urography (IVU) has been the ini- 
tial study for evaluation of suspected upper urinary 
tract inyury.”” Signs of contrast extravasation, delayed 
excretion, nonvisualization of the collecting system, 
or mild ureteral dilation or deviation may indicate 
ureteral damage. VVhereas the reported sensitivity of 
TVU ranges from 78 to 10096 for completed studies, 
the rate of detection falls to 2076 vrhen only a single 
flat-plate film of the abdomen is obtained 10 minutes 
after infusion in the setting of severe abdominal trau- 
ma requiring emergent intervention. 1612432332 Recent 
studies shovv the accuracy of IVU to be quite poor and 
characterize IVU as a very unreliable indicator of 
ureteral inğury, much like urinalysis. Brandes and 
colleagues reported TVU as nondiagnostic in 7576 of 
their cases,? vyhich is similar to the lovv sensitivity of 
2796 reported by Presti and colleagues.? A more recent 
published series shovved TVU to have a false-negative 
rate of 3376.7 Although extravasation is the hallmark 
of ureteral infury, IVU is typically normal vvith ureter- 
al contusion.?? Recognizing these limitations, TVU 
remains a helpful study in hemodynamically stable 
patients, and delayed films appear to optimize its diag- 
nostic yield (Figure 41-3). 


Computed tomography (CT) is increasingly used as 
the initial evaluation of choice in multiple abdominal 
inyuries at mafor trauma centers and is generally rec- 
ognized as superior to IVU in identifying ureteral 
inyury. Absence of ureteral filling distal to the site of 
ureteral infury is a sentinel CT finding of ureteral tran- 
section,” along vvith medial perirenal contrast extrava- 
sation.“” Partial lacerations, hovvever, may allovv for 
distal filling of the ureter on CT, and the exact location 
of ureteral infury may be obscured if there is a large 
amount of urinary extravasation. VVith both CT and 
TVU, contrast excretion can be delayed, secondary to 
hypotension or coexisting renal trauma, resulting in 
incomplete opacification of the collecting system. The 
sensitivity of CT for ureteral inyury detection is cur- 
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rently unknovvn but may be reduced by the rapid 
sequencing of modern helical CT scanners that pro- 
vide images only during the nephrogram or early 
excretory phases.10 The use of delayed films at 5 and 8 
minutes can help prevent a missed diagnosis that is 
caused by imaging prior to filling of the collecting sys- 
tem.” UPI disruption can be classified as complete 
avulsion or partial laceration. Both types of infury can 
be recognized by the CT findings of medial perirenal 
contrast extravasation vvith an intact calyceal system 
and renal parenchyma. Because partial UP/ iniury 
allovvs for distal ureteral filling, nonvisualization of 
the ipsilateral ureter should raise suspicion for com- 
plete UP/ disruption.?040:4145 VVhen contrast extravasa- 
tion on CT scanning prevents accurate visualization of 
the ureter, delayed KUB can demonstrate distal ureter- 
al filling and thus help distinguish incomplete UP/ 
laceration from avulsion (Figure 41-4A).“ 


VVhen emergent laparotomy is required in the acute 
trauma setting, radiographic studies are unnecessary 
prior to operative intervention, not only can both CT 
and IVP be falsely negative vvith delayed contrast 


Figure 41-3 UPu disruption. IVP, dense contrast extravasation 
(arrovv) near right UPU consistent vvith UPU disruption. 
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Figure 41-4 UPU disruption. CT, left medial perirenal contrast 
extravasation (A). Delayed film (KUB) shovvs paucity of bovvel gas 
and absence of contrast in left ureter because of left UPU disrup- 
tion (B). Intraoperative vievv of large UPU laceration primarily 
repaired over stent (C). 


excretion because of hypotension or coexisting renal 
trauma, but they may also cause an inordinate delay of 
treatment.“6“7 


The retrograde pyelogram (RPG) is the most sensi- 
tive and accurate ureteral imaging study but can rarely 
be obtained in acute trauma ovving to the urgent need 
for surgical intervention. If the results of TVU and CT 
studies remain inconclusive in a stable patient, then 
obtain a retrograde pyelogram.“” 


C Most ureteral infuries (7576) are recognized intraopera- 
tively.”19 Direct visual inspection during the initial 
laparotomy is the most accurate and consistent diagnos- 
tic method in ureteral trauma.75.1546 The missile”s path or 
knife track should be examined closely. Although obvi- 
ous urinary extravasation can be seen, more common 
subtle findings of ureteral disruption include contusion, 
discoloration, lack of bleeding, and decreased peristal- 
sis./? Hovvever, the presence of ureteral peristalsis does 
not reliably exclude ureteral damage or ischemia./ 
Intravenous infiection, or intraureteral infection in the 
case of hypotension or concomitant renal infury, of indi- 
go carmine or methylene blue can aid in recognizing the 
inğury.”1712 Even vvithout demonstrable urinary, dye, or 
contrast extravasation, ureteral inyury can result from the 
“blast effect” from high-velocity vveapons. Although 
bruising, thrombosis, or hemorrhage of the ureteral vvall 
may be evident, subtle signs of blast effect can be over- 
looked and require a high level of suspicion.10? The 
most accurate method of assessing devascularization 
ovving to blast effect is to incise the ureter and observe 
for a healthy bleeding edge." 


D Im the hemodynamically unstable patient, the trauma 
surgery concept of “damage control” has recently been 
applied to ureteral inyuries.“” Abbreviated laparotomy is 
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first performed to control active bleeding and contami- 
nation, follovved by aggressive intensive care resuscita- 
tion and planned reoperation for definitive repair. 
Options for managing the ureteral infury at the first 
damage control laparotomy include the follovving: (1) a 
temporary cutaneous ureterostomy performed by exte- 
riorizing a single-/ ureteral stent or pediatric feeding 
tube placed into the renal pelvis, 50 (2) rapid stenting of 
contusions or partial lacerations, or (3) intraoperative 
ureteral ligation vvith postoperative placement of a per- 
cutaneous nephrostomy tube." The surgeon can per- 
form definitive repair at a planned second laparotomy 
vvhen the patient is stable. 


Treatment of external ureteral inyğuries involves consid- 
ering the timing of recognition, the location of in/ury, 
the extent of damage, the mechanism of infury, and the 
presence of associated trauma. The timing of diagnosis 
generally dictates the timing of repair. If ureteral infury 
is identifled at the time of initial presentation, or vvithin 
7 to 10 days in a stable patient, immediate repair should 
be performed through a midline transperitoneal inci- 
sion. Reserve ureteral stent placement for contusion or 
partial lacerations.171251 For an obviously bruised or 
contused ureter, place a double-/ stent and a retroperi- 
toneal drain to control delayed urinary leakage. "72:52 


Successful ureteral reconstruction requires careful 
ureteral mobilization vvith preservation of adventitia. 
Thorough debridement of nonviable tissue, creation of 
a vvatertight, spatulated anastomosis free of tension, 
internal ureteral stenting: isolation of the repair from 
associated iniuries vvith omentum or fat in patients vvith 
a high risk for infection (concomitant bovvel, vascular, 
or pancreatic infiuries), and sufficient postoperative 
retroperitoneal drainage are required. Periureteral dis- 
section should minimize handling of the ureter and 
carefully preserve the ureteral vasculature coursing 
through the adventitia. AlI gunshot vvounds to the ureter 
require both proximal and distal resection until a clean 
bleeding edge is obtained. Generally, perform all 
repairs over a double-/ ureteral stent.3552 Some authors 
advocate urinary diversion by nephrostomy tube, in 
addition to stenting, in cases of renal pelvic or proximal 
ureteral in)uries.”””” The recently described use of novv 
commercialiy available fibrin sealant offers a promising 
adiunct for reinforcing ureteral anastomoses.”””6 


Distal ureteral infuries: The optimal management of 
ureteral infuries to the distal one-third of the ureter 
consists of ureteroneocystostomy using a nonrefluxing 
Politano-Leadbetter submucosal bladder reimplanta- 
tion.”” After debridement to viable tissue and spatula- 
tion, the proximal segment of ureter is brought 
through the posterior bladder vvall, superior and medi- 
al to the original hiatus and tunneled submucosally 
using a 3:1 ratio (tunnel length: ureteral diameter) 
vvith fine absorbable suture to avoid reflux. The repair 
is stented and closed in tvvo layers vvith a Malecot 
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suprapubic tube and Foley catheter left in place. Care 
is taken to avoid kinking or unnecessary dissection of 
the ureter to prevent reflux, obstruction, or extravasa- 
tion of the repair.”10.12 


Imvolvment of the entire lovver one-third of the ureter 
can be managed by ureteral reimplantation, along vvith 
a psoas hitch of the bladder.”” Mobilization of the blad- 
der fundus from the peritoneal reflection and ligation of 
the contralateral superior vesicle pedicle follovved by 
making an oblique anterior eystotomy perpendicular to 
the inyured ureter allovv mobilization of the bladder 
dome tovvard the psoas minor tendon, vvhere it is 
anchored using three interrupted sutures, taking care to 
avoid involving the genitofemoral nerve. In congenital 
absence of the psoas minor tendon, the bladder can be 
fixed to the psoas mafor muscle belly. Ureteral reim- 
plantation can then be performed medial to the hitch 
over a ureteral stent. A suprapubic tube is then placed, 
and closure of the bladder vvall in tvvo layers perpendi- 
cular to the eystotomy can then be performed. "10.12 


An anterior bladder vvall flap, or Boari flap, is the 
best management for infury of the entire lovver tvvo- 
thirds of the ureter, in combination vvith a psoas 
hitch.””69 After adequate mobilization of the bladder, a 
full-thickness anterior vvall U-incision is made. The flap 
vvidth should be three to four times the ureteral diame- 
ter and should be made vvider at the base to ensure ade- 
quate blood supply and to reduce constriction and loss 
of bladder capacity. To remain free of tension, the flap 
should also be at least 3 cm İonger than the ureteral 
deficit. The psoas hitch is made, and the ureter is reim- 
planted into the flap submucosaliy, follovved by tubular- 
ization and closure of the flap. The bladder is closed in 
tvvo layers vvith absorbable sutures. Although a Boari 
flap can bridge up to 15 cm of ureteral damage in this 
manner, an additional 3 to 4 cm may be obtained 
through a reverse nephropexy, in vvhich the kidney is 
dissected off Gerota”s fascia and displaced dovvnvvard- 
İy and affixed to the retroperitoneal muscles./012 


Upper and midureteral infuries: Primary closure may 
be possible in repair of partial ureteral transections from 
stab vvounds or blunt trauma but should never be used 
in Treconstructing gunshot vvounds. Thermal damage 
from the missile requires adequate debridement, both 
proximally and distally to prevent delayed tissue necro- 
SİS, and a ureteroureterostomy is required.107 Primary 
repair requires mobilization of proximal and distal 
ureteral segments for a tension-free anastomosis, using 
interrupted 4-0 or 5-0 absorbable sutures over a ureter- 
al stent, vvhich should be maintained for 6 vveeks.” 


Any partial or complete laceration to the middle or 
upper one-third of the ureter, including gunshot vvounds, 
is best repaired by primary ureteroureterostomy (Figure 
41-5). Carefully inspect the ureteral ends for discol- 
oration or friability and carry back döebridement until 
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Figure 41-5 Ureteroureterostomy. A spatulated, end-to-end, 
vvatertight anastomosis after debridement back to viable, freely 
bleeding edges allovvs for successful primary repair of upper or 
midureteral iniuries. 


healthy tissue and free bleeding are obtained. After spat- 
ulation of each end of the ureter on opposite sides, a 
vvater-tight anastomosis free of tension can be per- 
formed over a ureteral stent using interrupted 4-0 or 5-0 
absorbable sutures. If repair of associated abdominal 
inyuries is planned, a segment of greater omentum dis- 
sected from the greater curvature of the stomach should 
be vvrapped around the anastomosis to protect the repair. 


Ureteral lacerations can often be managed conserva- 
tively vvith endoscopic stent placement. If laparotomy 
has already been performed, lacerations can often be 
repaired by primary closure. UP/ avulsions alvvays 
require immediate open repair./ 


In cases of delayed diagnosis, reoperation for a 
failed repair, or vvhen delayed repair is indicated sec- 
ondary to the unstable condition of the multiply inyured 
trauma patient, several other operative techniques are 
available for ureteral reconstruction in these unique 
situations. 


Infuries that comprise the distal half of the ureter in 
the setting of poor bladder capacity, extensive pelvic 
scarring, or pelvic vascular infuries precluding bladder 
reimplantation may necessitate a transureteroureterosto- 
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my. After exposure of both ureters, a 1.5 to 2 em medial 
longitudinal ureterostomy is created on the recipient 
ureter, and the iniured ureter is debrided. It is brought 
through the mesentery above the inferior mesenteric 
artery and spatulated for an end-to-side anastomosis over 
a stent placed from the renal pelvis of the infured side 
across and dovvn to the bladder. A transureteropyelosto- 
my can be used for more extensive infurfes involving the 
distal tvvo-thirds of the ureter. Relative contraindications 
include prior history of upper-tract transitional cell carci- 
noma, bilateral renal disease, recurrent urolithiasis, geni- 
tourinary tuberculosis, pelvic irradiation, retroperitoneal 
fibrosis, and chronic pyelonephritis. Use these techniques 
selectively because they can compromise the function of 
the normal ureter or pelvis.? 


Severe in/uries to the UPT and proximal ureter can be 
managed by ureterocalicostomy, vvhich requires resec- 
tion of the lovver renal pole on the side of the lesion to 
expose the infundibulum of the inferior calyx.?) The 
ureter is vvidely spatulated and a direct end-to-end 
ureterocalyceal anastomosis is performed over a stent. 
The high rate of anastomotic stricture and extensive 
renal dissection makes this procedure a last-resort 
chofce for repair.6” 


A segment of ileum can be used as a ureteral substi- 
tute for complete ureteral avulsion.6? The bovvel prepa- 
ration required for ileal interposition precludes its use 
in the emergent setting: use this maneuver only in a 
patient vvhose renal function is relatively intact (serum 
Cr c 2.5 mg/dL). The ileal neoureter is fashioned from a 
20 to 25 cm portion of ileum taken 15 em proximal to 
the ileocecal function. An end-to-end pyelofleal anas- 
tomosis is created, vvith the ileal segment placed in an 
isoperistaltic direction and implanted into the bladder 
vvithout tunneling. The common developments of bac- 
teriuria and vesicoureteral reflux have not been associ- 
ated vvith a decline of renal function.” Possible 
complications include hyperchloremic metabolic acido- 
sis, obstruction, prolonged mucus formation, stones, 
recurrent infections, and ischemic ileal necrosis./? 


Complete ureteral avulsions in the setting of either a 
solitary kidney or compromised renal function can be 
treated vvith transplantation of the kidney on the inyured 
side to the iliac fossa vvith vascular anastomoses of 
renal and iliac vessels and drainage by a pyelovesicos- 
tomy. Successful 1ong-term preservation of renal func- 
tion has been demonstrated. "766467 


If diagnosis is made after 10 to 14 days, use temporary 
urinary diversion either through percutaneous nephros- 
tomy tube placement or endoscopic ureteral stenting, 
follovved by delayed repair. Associated inflammation 
vvill often preclude open repair because the healing tis- 
sues are adherent, friable, and difficult to dissect.5 
Manage urinoma or abscess formation by percutaneous 
proximal urinary diversion and antegrade or endoscop- 


ic stent placement. Then defer repair and permit ade- 
quate time for associated in)uries to heal and the acute 
periureteral inflammatory response to resolve (approxi- 
mately 3 months). In addition, obtain full ureteral imag- 
ing vvith antegrade and/or retrograde ureteral imaging 
before undertaking delayed repair./? 


A missed ureteral in)ury often causes no symptoms 
until urinary extravasation leads to urinoma formation, 
abdominal pain and svvelling, persistent ileus, vomit- 
ing, fever, and infection. A rise in serum urea nitrogen 
level may be evident ovving to peritoneal absorption of 
urine.6869 Urinomas appear as enhancing confined or 
free-fluid collections on CT, vvith or vvithout a fibrous 
capsule and hydronephrosis7 (Figure 41-6). Urinoma is 
best managed by percutaneous drain placement, 
urinary diversion, and ureteral stenting.””7” A percuta- 
neous nephrostomy tube allovvs for proximal urinary 
diversion and antegrade ureteral stent placement, both 
facilitating ureteral re-epithelialization and preventing 
stricture formation.” If a trial of prolonged drainage 
and stenting fails to provide ureteral healing and urino- 
ma resolution, surgery is required because the 
extravasated urine can lead to retroperitoneal fibrosis 
and ureteral obstruction.7”7 Fistula formation, most 
commonly ureterocutaneous or ureterovaginal, is 
another notable consequence of undiagnosed ureteral 
inyury secondary to delayed necrosis or stricture.7€ 
Treatment involves an initial trial of antegrade or retro- 
grade ureteral stenting for at least 4 to 6 vveeks, after 
vvhich time, surgical repair through ureteral reimplan- 
tation is required.” 


AII ureteral repairs should be stented for 4 to 6 vveeks. 
In addition, to prevent urinoma formation, use a 
retroperitoneal Penrose drain for at least 48 hours or 
until leakage ceases. The passive drain is preferred over 
suction drains, vyhich can prolong urinary leakage from 
the suture line. If there is prolonged or large retroperi- 
toneal drainage, the creatinine level of the fluid can 
determine if there is urinary leakage. If consistent vvith 
urine, the drain should be left in place and removed 
vvhen the creatinine level is equal to the serum level. Use 
a transurethral Foley catheter and/or a suprapubic 
Malecot tube to drain the bladder. Once the urine is 
clear, remove the Foley catheter, the suprapubic tube is 
typically removed 7 to 14 days after repair." 


The ureteral stent is generally removed after 4 to 6 
vveeks by flexible eystourethroscopy, after vvhich time 
TVU should be performed to assess ureteral function and 
to avoid missing late complications. VVe recommend a 
repeat evaluation at 3 and 6 months to ensure adequate 
healing and detect stricture or hydronephrosis.”1? Short 
ureteral strictures (x 2 cm) that are detected vvithin 6 
vveeks can be effectively managed noninvasively vvith 
balloon dilation and stenting for 6 vveeks. Delayed detec- 
tion or extremely long strictures necessitate open repair 
and possible ureteral substitution.””7”7? 
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Figure 41-6 Radiographic findings of delayed urinoma formation 
(A). CT, large urinoma anterior to right kidney secondary to delayed 
ureteral necrosis after gunshot vvound. The patient presented 1 vveek 
after iniury vvith prolonged ileus, fever, and abdominal distention. 
Radiographic findings of delayed urinoma formation (B). Retro- 
grade pyelogram, contrast extravasation at site of partial ureteral 
transection near bullet. Percutaneous drain is seen in urinoma col- 
lection. Stent placement led to immediate dramatic improvement. 
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latrogenic Ureteral İniury 


Kurt H. Dinchman, MD, FACS 


Tatrogenic ureteral inğuries occur most commonlİy during 
abdominal hysterectomies, follovved by rectal surgery, vas- 
cular surgery, and genitourinary endoscopy. Gynecologic 
surgeries account for approximately tvvo-thirds of the 
inğuries, vvhereas colorectal surgery causes about 1596 of 
inğuries. İnfuries secondary to urologic endoscopy, specifi- 
cally ureteroscopy, have been increasing ovving to more 
frequent instrumentation vvith the ureteroscope. These 
inğuries have diminished somevvhat vvith the use of ureter- 
al access sheaths. Gynecologic surgery, specifically radical 
pelvic surgery, increases the risk of ureteral inyury second- 
ary to the 1oss of blood suppİy to the distal ureter during 
the division of the uterine arteries. Frequently, these man- 
ifest as fistulas. Gynecologic surgeries, other than hys- 
terectomy vvherein such infuries may occur, include 
incontinence surgery, repair of pelvic prolapse, including 
repair of large eystoceles, and uterine prolapse surgery 
such as sacrospinous fixation. In a significant number of 
cases, sutures used for the reconstruction of the vault and 
closure of the vaginal cuff can cause kinking of the ureter, 
resulting in partial obstruction. 


A In males, 507? of ureteral infuries occur during vascular 
surgery. 


Often, the ureter is involved in the inflammatory 
process of an abdominal aortic aneurysm. Inflammatory 
processes that involve iliac aneurysms may encompass 
the ureter, thus increasing the risk of infury during sur- 
gery because of the anatomy distortion. This risk 
increases significantly vvith redo surgeries vvhere the 
amount of fibrosis can be significant. 


Resection of retroperitoneal disease processes such 
as rectal cancer and retroperitoneal tumors (ie, sarcomas 
and diseases of the pancreas) may cause anatomic dis- 
placement and result in accidental infury of the ureter. 


B To prevent ureteral iniuries, the surgeon should attempt 
to identify the ureter during pelvic surgery. The ureters 
are intimately involved vvith pelvic vasculature, specifi- 
cally over the pelvic brim, and frequently bleeding that 
occurs in this area during these procedures may require 
aggressive ligation of the bleeding structures leading to 
inadvertent infury to the ureter. Clearly, good surgical 
technique and a good knovvledge of the course of the 
ureter in the retroperitoneum and the deep pelvis, its 
identification, and preservation during pelvic or 
retroperitoneal surgery are the best vvay to avotd iatro- 
genic ureteral infuries. During clinical evaluation of the 
presurgical patient, the question of retroperitoneal 
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fibrosis or other conditions that may indicate a potential 
problem for the identification of the ureter intraopera- 
tively may require preoperative stenting vvith a ureteral 
catheter or a 1) stent, allovving the surgeon to better 
identify the structure intraoperatively. 


Tatrogenic ureteral infuries are best managed at the time 
of inğury during surgery. Most intraoperative ureteral 
inğuries, hovvever, are unrecognized. Tn fact, a literature 
revlevv shovvs that up to 6596 of intraoperative iatrogenic 
infuries to the ureter may go unrecognized. The most 
common types of infury include ligation, angulation, or 
kinking by resection or suturing of surrounding struc- 
tures, inadvertent division, partial laceration, devascular- 
ization secondary to periureteral dissection, and 
instrument crush in/iury. After recognizing iatrogenic 
ureteral inyury involving ligation, removal of the suture 
that has ligated the structure may be adequate. If a ques- 
tion arises about the viability of the segment that has 
been ligated, a stent may be placed either in a retrograde 
or in an antegrade fashion, and then lacerations are 
repaired and, if amenable, possibly vvrapped in omentum 
or in retroperitoneal fat. Sharp division may require sharp 
dissection and freshening of the edges and reanastomosis 
of the ureter. Laceration may also require complete 
division of the ureter vvith spatulated anastomosis to 
ensure a limited risk of stricture formation. A ureteral 
neocystostomy may be required for in/uries to the ureter 
in the deep pelvis because of ischemia in this area seen 
vvith ureteral infuries. This may need reconstruction in 
the form of a psoas hitch or a Boari flap if ureteral length 
is inadequate. In the most difficult cases vvith a signifi- 
cant loss of ureter, the surgeon may need to perform a 
percutaneous ureterostomy for temporary diversion vvith 
later reconstruction, either by reanastomosis to the distal 
portion of the ureter versus an ileal interposition or other 
techniques, including transureteral ureterostomy. 


The most devastating outcome of a ureteral inğury is 
the formation of ureteral fistulas. These may present as 
fistulas to the vagina or to the rectum. These are diffi- 
cult to repair because fistulas require repair vvith tissues 
that may have poor blood supply and therefore a high- 
er chance of recurrence. If possible, conservative man- 
agement of ureteral fistulas is the best approach. If 
ureteral continuity is renoted, stent placement may 
allovv for adequate healing of the defect and of the 
ureter vvith other tissue healing in and ensuring paten- 
ey and functionality of the ureter. If this simple method 
does not vvork, a formal repair in the form of excision 
Of the fistula segment and reanastomosis to the bladder 
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may be required. The surgeon should perform this after 
the inflammation from the original surgery has had 
enough time to subside, vvhich is 6 vveeks in most 
cases. 
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Ruptured Bladder 


Christopher A. Haas, MD 


Bladder iniury is a result of either blunt or penetrating trau- 
ma to the lovver abdomen. Although blunt trauma to the 
abdomen accounts for approximately 8046 of bladder 
inyuries, penetrating bladder in/uries are usually associated 
vvith other more severe abdominal and vascular infuries, 
making rapid diagnosis and treatment imperative.”" 
Bladder infuries can be classified as contusions and 
intraperitoneal or extraperitoneal ruptures. Classification 
of bladder inyury is important because management 
depends on accurate in/ury identification. 


Contusions are usually not clinically important. 
Intraperitoneal ruptures are most commonly found at the 
dome vvhere the bladder is vveakest, least supported, and 
covered by peritoneum. Abdominal trauma to the distend- 
ed bladder is the usual cause of an intraperitoneal rupture. 
Extraperitoneal rupture is about tvvice as common as 
intraperitoneal rupture and is more commonly associated 
vvith pelvic fractures. About 90 to 10096 of extraperitoneal 
bladder ruptures are associated vvith pelvic fractures. 
Overall, patients vvho sustain bladder ruptures have about 
a 20976 mortality rate, primarily ovving to the extent of asso- 
ciated in)uries, and as vvith the managing of all traumatic 
infuries, a team approach is imperative. 


A Patients vvho sustain a traumatic bladder rupture usual- 
ly present vvith diffuse lovver abdominal pain and ten- 
derness on examination and may be unable to void.56 
Gross hematuria is present in most cases. In those vvith 
intraperitoneal ruptures or vvith a delayed presentation, 
signs of peritoneal irritation on examination may be 
present. In many cases, the pain ovving to associated 
pelvic fractures makes the abdominal examination dif- 
ficult to interpret. 


On examination, it is important to evaluate for other 
associated inyuries. Blood at the urethral meatus or a 
perineal hematoma, along vvith a high-riding prostate 
on rectal examination, is suggestive of urethral trauma 
and should be assessed vvith a retrograde urethrogram 
prior to attempted catheter placement. Vaginal bleeding 
may be a sign of vaginal in/ury, thus requiring the clini- 
cian to assess by performing a complete speculum 
examination, for vvhich the patient may need anesthe- 
sia. Blood on rectal examination may be due to rectal 
inyury and should be fully assessed vvith anoscopy or 
sigmoidoscopy as indicated. 


B Once a urethral inğury has been excluded vvith a retro- 
grade urethrogram, then either a eystogram or comput- 
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ed tomographic (CT) eystogram can be performed to 
diagnose a bladder rupture.”-1” Perform a eystogram 
vvith a vvater-soluble contrast material, and prior to 
instillation, obtain a plain film of the abdomen and 
pelvis. At least 300 cc of contrast is instilled under 
gravity through the Foley catheter or through a supra- 
pubic tube if a urethral catheter cannot be placed ovving 
to urethral iny)ury. After instillation, anteroposterior, 
lateral, oblique, and postevacuation films are per- 
formed. If possible, perform all vievvs to evaluate for 
small areas of contrast extravasation, vvhich can be 
located posterior to the contrast-filled bladder on the 
anteroposterior film. 


A CT eystogram can be performed at the same time 
CT scanning is being done for evaluation of associated 
inğuries. As vvith a standard eystogram, instill 300 cc of 
contrast prior to scanning. Simple Foley clamping is 
not a reliable method for evaluating bladder rupture 
vvhen performing a CT eystogram. 


VVith intraperitoneal rupture, extravasated contrast 
material outlines the intestinal loops and can be seen in 
the paracolic gutters, even up to the diaphragm (Figure 
43-1). VVith extraperitoneal rupture, extravasated con- 
trast material is limited to the pelvis in vvhat is some- 
times termed a “starburst pattern” (Figure 43-2). 


Figure 43-1 


Cystogram demonstrating intraperitoneal rupture. 
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SECTION 5 Genitourinary Trauma 


Figure 43-2 Cystogram demonstrating extraperitoneal rupture. 


C Al intraperitoneal bladder ruptures require open surgi- 
cal repair vvith closure of the bladder and peri- 
toneum.1”1? This is accomplished through a midline 
abdominal incision that allovvs for evaluation and repair 
of associated infuries, if indicated. As mentioned, 
intraperitoneal ruptures occur at the dome and are typi- 
cally large. Complete a thorough evaluation for other 
bladder trauma, including extraperitoneal rupture, 
vvhich may require extending the intraperitoneal lacera- 
tion. Close all extraperitoneal infuries intravesically 
using chromic catgut. Then close the intraperitoneal 
rupture in tvvo or three layers after debridement of devi- 
talized tissue. 


Drain the bladder vvith a urethral catheter and a large 
suprapubic catheter brought through a separate incision 
if the repair is in question, if there is excessive bleeding, 
or if a urethral inyury is present. Othervvise, a large ure- 
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thral catheter usually provides adequate drainage. 
Leave a drain in the perivesical space, avvay from the 
bladder-closure site and brought out through a separate 
stab incision. Maintain the patient on broad-spectrum 
antibiotics starting preoperatively. Remove the urethral 
catheter 7 to 10 days postoperatively, after a repeat cys- 
togram demonstrates that the bladder has healed vvith 
no evidence of contrast extravastion. If no urethral 
in)ury is present, remove the suprapubic tube once nor- 
mal voiding has resumed. 


Most extraperitoneal bladder ruptures can be managed 
successfully vvith catheter drainage alone. 7-15 Monitor 
patients closely and keep on broad-spectrum antibi- 
otics, vvith a repeat eystogram performed 7 to 10 days 
after catheter drainage. İIndications for surgical repair 
vvould include persistent urinary extravasation, severe 
bleeding/hematuria, or sepsis. 


If there is any indication of a possible bladder neck 
laceration or exploratory laparotomy is being per- 
formed for associated infuries, then surgical repair is 
indicated. This is accomplished by opening the bladder 
at the dome and repairing the infury intravesically using 
chromic catgut. Avoid attempting extravesical repair 
because this is usually limited by pelvic hematoma and 
could result in excessive bleeding or sepsis. 


References 


. Carroll PR, McAninch VVV. Mafor bladder trauma: mechanism of 


inğury and a unified method of diagnosis and repair. / Urol 1984, 
132:254-7. 


. Montie 1. Bladder infuries. Urol Clin North Am 4:59-67. 
. Corriere İN, Sadler CM. Mechanisms of infury, patterns of extrava- 


sation and management of extraperitoneal bladder rupture due to 
blunt trauma. 1 Urol 1988:139:43—4. 


. Hochberg E, Stone NN. Bladder rupture associated vvith pelvic frac- 


ture due to blunt trauma. Urology 1993:41:531-3. 


. Thompson İM, Tohnson EL, Ross G r. The acute abdomen of 


unrecognized bladder rupture. Arch Surg 1965:90:371-4. 


. Cass AS, Luxenberg M. Features of 164 bladder ruptures. 1 Urol 


1987:138:743-5. 


. Haas CA, Brovvn SL, Spirnak İP. Limitations of routine spiral com- 


puterized tomography in the evaluation of bladder trauma. 7 Urol 
1999:162:51—2. 


. Bodner DR, Selzman AA, Spirnak TP. Evaluation and treatment of 


bladder rupture. Semin Urol 1995:8:62—5. 


9. 


10. 


11. 


Brovvn SL, Persky L, Resnick MI. Bladder in/ury: intraperitoneal 
and extraperitoneal. Atlas of the Urol Clin North Am 1998:6(2): 
59—70. 

Bacon SK. Rupture of the urinary bladder: clinical analysis of 147 
cases in past ten years. 1 Urol 1943:49:432—5. 

Hayes EE, Sandler CM, Corriere İN İr. Management of the ruptured 
bladder secondary to blunt abdominal trauma. 1 Urol 1983:129: 
946-8. 


12. 


13. 


14. 


15. 


Ruptured Bladder 


Robards VL fr, Haglund RV, Lubin EN, et al. Treatment of rupture 
of the bladder. / Urol 1976:116:178—9. 

Richardson TR /Tr, Leadbetter GVV İr. Non-operative treatment of the 
ruptured bladder. 7 Urol 1975:114:213-6. 

Corriere İN Tr, Sandler CM. Management of extraperitoneal bladder 
rupture. Urol Clin North Am 1989:16:275—7. 

Kotin L, Koch MO. Morbidity associated vvith nonoperative man- 
agement of extraperitoneal bladder inyuries. / Trauma 1995:38:895-8. 


151 


Urethral İniury 


Beng vit Tan, MD, PhD, Christopher A. Haas, MD, and 4. Patrick Spirnak, MD, FACS 


Urethral trauma is almost alvvays secondary to severe 
inğuries that require inspection of the pelvic bone, the 
suprapubic area, and the external genitalia. VVhen disrup- 
tion of the lovver urinary tract occurs, subsequent drainage 
and extravasation from the urethra reflect the site of inyury 
above or belovv the urogenital diaphragm. In the male, 
vvhen the urethral infury is distal to the urogenital 
diaphragm, extravasation can occur into the penis, scro- 
tum, anterior thighs, and occasionally into the suprapubic 
area. VVhen disruption occurs proximal to the urogenital 
diaphragm, collection of blood and urine occurs perivesi- 
cally and is confined, largely, to the true pelvis. 


The male urethra is classified into the anterior and pos- 
terior segments. The posterior urethra comprises the pro- 
static and membranous segments and the anterior urethra, 
consisting of the bulbous and pendulous segments. Infuries 
to the urinary tract occur in about 1096 of all patients vvho 
present after blunt, penetrating inyury.) The posterior ure- 
thra is usually damaged as a result of severe, blunt trauma 
and pelvic-ring fracture. The damage has been estimated to 
occur in 3 to 257? of all patients vvith pelvic fracture. VVhen 
posterior urethral inyury occurs, 6596 are classified as com- 
plete and 3596 as partial tears.? Anterior urethral infuries 
are less common and occur as a result of crush infuries, as 
vve have seen in straddle-type trauma or direct penetrating 
infuries to the penis and urethra. Urethral infuries are rare 
in female trauma victims. The relative mobility of the 
female urethra and its lack of attachment to the pubis are 
the primary reason for the rarity of this infury. Female ure- 
thral inyury usually occurs as a direct İlaceration and is 
diagnosed on physical examination. 


Patients vvho are suspected as having urethral iniuries 
usually have multiple organ inyuries, and management 
must be coordinated vvith other specialists. First, correct 
Hife-threatening inğuries before addressing urethral 
in)uries. 


A Suspect all patients vvith pelvic fractures to have a ure- 
thral inyury. Gross hematuria or blood at the urethral 
meatus is the most common finding in patients vvith ure- 
thral trauma.” If the male urethra tears, the bulbocav- 
ernous muscle contracts, and blood is forced out of the 
urethral meatus. An inability to urinate may be seen in 
patients vvith urethral inğury: hovvever, more common 
causes in acute trauma victims include an empty blad- 
der or simpİy an inability to void on command because 
Of pain or shock from the fractured pelvis. Perineal or 
genital svvelling, resulting from extravasation of blood 
or urine, may be present. The classic perineal butterfiy 


152 


hematoma is diagnostic of urethral disruption and may 
not be present in patients examined shortly after in)ury. 
Rectal examination is imperative and may reveal a non- 
palpable prostate, a pelvic hematoma, and, more impor- 
tantly, an associated rectal laceration. Abdominal 
tenderness suggests intraperitoneal extravasation of 
urine or concomitant intra-abdominal visceral inğury 
and vvarrants further diagnostic evaluation, such as 
computed tomography (CT) of the abdomen and pelvis. 
AII female patients must have a vaginal examination. In 
the absence of a vaginal laceration, urethral infury is 
unlikely. 


AlI male patients vvho present vvith pelvic fractures 
associated vvith gross hematuria, blood at the urethral 
meatus, perineal svvelling, nonpalpable prostate, or an 
inability to urinate undergo retrograde urethrography. 
Ideally, a retrograde urethrogram is performed vvith the 
patient in the oblique position vvith the penis stretched 
perpendicular to the femur. In the trauma setting, hovv- 
ever, it is not alvvays possible to position the patient 
obliquely. Obtain a urethrogram that is adequate to rule 
out urethral disruption vvith the patient İying flat by 
placing the penis on stretch, perpendicular to the lovver 
extremity. VVater-soluble contrast (30 to 40 mL) is 
instilled into the urethra vvith gentle pressure, and a film 
is obtained, vvhile the last 10 cc is inyected. Use a 
Brodney clamp bulb syringe or tip of a 12 to 16 French 
Foley catheter vvith the balloon inflated in the fossa nav- 
icularis to perform this study. If contrast is seen to flovv 
into the bladder vvithout evidence of extravasation, 
place a Foley catheter and perform a eystogram to rule 
out a bladder perforation. Partial urethral disruption is 
diagnosed in the context of extravasation vvith partial 
filling of the bladder (Figure 44-1). Extravasion of con- 
trast vvithout filling of the bladder is diagnostic of a com- 
plete urethral disruption (Figure 44-2). 


If urinary extravasation is identified, the site of extrava- 
sation is determined (fe, posterior urethra or anterior 
urethra). 


Anterior urethral inyuries account for only about 1096 of 
all urethral inğuries.” They usually occur as a result of 
blunt trauma to the perineum, causing a crushing effect 
on the perineal tissues and urethra. Penetrating iny)uries 
ovving to gun shots or knife vvounds may also involve 
the anterior urethra.” Blunt in/uries are often ignored by 
the patient as being insignificant until years later vvhen 
obstructive urinary flovv develops as a result of a ure- 
thral stricture. 


Urethral lniury 
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SECTION 5 Genitourinary Trauma 


E Blunt ini/uries to the anterior urethra seldom result in 
complete disruption and can usually be managed by 
catheter drainage. Retrograde urethrogram is performed 
7 to 10 days after the infury and before the catheter is 
removed. 


F Penetrating in)uries involving the anterior urethra usu- 
ally require exploration and debridement.” If the loss of 
tissuc is not extensive, primary urethral anastomosis 1s 
the preferred method of treatment. Defects less than 
2 cm can be repaired primarily by anastomosis over the 
catheter. The anastomosis must be tension free, spatu- 
lated, and vvatertight. Manage longer defects by supra- 
pubic tube urinary diversion and delayed urethral 
reconstruction. 


G The optimum management of posterior urethral 
infuries remains controversial, vvith opinion divided 
betvveen those vvho favor immediate urethral realign- 
ment over a catheter and those vvho favor suprapubic 
urinary diversion, vvith delayed treatment of the 
expected urethral stricture.”" The goal of either treat- 
ment is to minimize complications associated vvith the 
initial treatment, vvhile minimizing the long-term con- 
sequences of pelvic fracture and urethral infury.?"” 
Patients vvith posterior urethral disruption should never 
undergo primary urethroplasty. 


Figure 44-1 Retrograde urethrogram demonstrating partial ure- 
thral disruption vvith extravasation of contrast from the urethra but 
presence of contrast seen in the bladder. 


H Extravasation of contrast vvith partial filling of the blad- 
der is diagnostic of a partial urethral disruption. These 
patients may be managed by either primary catheter 
placement or suprapubic tube placement vvith treatment 
of the ensuing urethral stricture should it occur. At our 
level 1 trauma center, vve treat all patients vvho present 
vvith a partial disruption vvith a Foley catheter place- 
ment. If vve are unable to place the catheter, vve perform 
flexible eystoscopy. A guidevvire is advanced into the 
bladder and a catheter is advanced into the bladder over 
the guidevvire. The catheter is left indvvelling until the 
urethra has completely healed (usually 2 to 6 vveeks). 
VVe perform a retrograde urethrogram alongside the 
catheter to confirm the absence of extravasation prior to 
catheter removal. Patients are then observed, and if 
voiding dysfunction occurs, a stricture should be sus- 
pected. If urethral stricture occurs, incision of the stric- 
ture vvill usually prove to be therapeutic. In our 
experience, no patient vvith a partial tear has been con- 
verted to a complete disruption after attempted catheter 
placement, and no patient vvith partial urethral disrup- 
tion has required formal urethroplasty. Those vvho favor 
suprapubic tube placement believe that the traumatized 
urethra is managed best by avoiding any manipulation. 


Figure 44-2 Retrograde urethrogram demonstrating complete 
urethral disruption vvith extravasation of contrast from the urethra 
vvith no contrast seen in the bladder. 


I VvVe diagnose complete urethral disruption by extravasa- 
tion of contrast vvithout filling of the bladder. Treating 


posterior urethral disruption is controversial, Complete 
urethral disruption is best managed by primary urethral 
realignment. The timing of the realignment depends on 
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the condition of the patient and the presence or absence 
of other associated infiuries. If the patient is clinically sta- 
ble and no other in)urtes that require surgical exploration 


eXist, Vve perform urethral realignment. A single attempt 
at placing the Foley catheter is performed. On rare occa- 
sions, the catheter may be placed into the bladder, and a 
eystogram vvill confirm the proper position. Then the 
catheter is left indvvelling until the urethra is completely 
healed (usually 4 to 6 vveeks). If the catheter cannot be 
placed, the patient is taken to the operating room, vvhere 
the bladder is explored through a lovver midline incision. 


There are several techniques to realign the ure- 
thra.1”70 Common to all techniques is to avoid the 
pelvic hematoma and provide minimal manipulation of 
the traumatized prostate. In addition, avoid traction on 
the catheter. The technique currently used involves 
placing a catheter in a retrograde manner into the ure- 
thral defect. The surgeon advances a flexible eystoscope 
through the bladder neck until the catheter is visualized 
and advances the eystoscope vvhile follovving the 
catheter through the urethra and out of the urethral mea- 
tus. Next, the surgeon advances a guidevvire into the 
bladder and a 22 French Council catheter is advanced 
into the urethra over the vvire. A suprapubic tube is not 
left, and no drains are placed. The patient is maintained 
on broad-spectrum antibiotics until the urethra has 
healed. This technique is the least invasive, is easy to 
perform, does not distrub the pelvic hematoma, and 
requires instruments familiar to all urologists. 


If the patient is too unstable to undergo urethral 
realignment, a punch suprapubic tube is placed and 
realignment is carried out vyhen the patient”s condition 
allovvs (usually 2 to 10 days). VVhen performing delayed 
urethral realignment, flexible cystoscopy may success- 
fully negotiate the disrupted urethra and allovv the 
placement of a guidevvire over vvhich a Foley catheter 
may then be placed. The catheter is left until the urethra 
is completely healed:, then vve routinely recommend a 
regimen of intermittent self-catheterization. In our 
experience, the expected stricture usually stabilizes 
after 3 months of self-dilation. To date, no patient in our 
experience has required open urethroplasty for the treat- 
ment of recurrent stricture disease., Many urologists 
believe that a suprapubic tube is the best treatment for 
patients vvith complete urethral disruption. If the supra- 
pubic tube is placed, it is best left for 3 to 6 months, 
vvhich allovvs resolution of the hematoma: aftervvard, an 
open urethral reconstruction is performed. 
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Management of Testicular Trauma 


Amy Srodes, MD, and 4. Patrick Spirnak, MD, FACS 


Trauma to the testicle results from blunt or penetrating 
inyury." The insult is most commoniy unilateral.””” Trauma 
to the testicle can result in scrotal edema, hematocele, 
hydrocele, torsion, fracture, and rupture.” Causes include 
assaults, sports infuries, motor vehicle collisions, self- 
mutilation, and gunshot vvounds.26“8 The history usually 
reveals the acute onset of signs and symptoms fTust after 
inğury. Patients commonly complain of severe pain, some- 
times accompanted by nausea and emesis. 


A Penetrating trauma to the scrotum vvarrants physical 
examination and ultrasonography to eliminate the pos- 
sibility of testicular infury. Any patient vvith positive or 
equivocal findings should undergo surgical exploration. 
Iniuries to the urethra, penis, femoral vessels, perineum, 
or thigh can be associated vvith up to 8096 of penetrat- 
ing in/uries.? 


B Examination of the patient vvith blunt trauma may 
reveal scrotal ecchymosis, hematocele, and testicular 
pain. Physical findings of testicular rupture are nonspe- 
cific, although they can occur in up to 5066 of cases of 
severe blunt trauma./” The tunica albuginea surrounding 
the testicle can vvithstand a force of 50 kg."”7 Blunt 
trauma of lesser force can result in intratesticular bleed- 
ing. A hematocele develops vvhen the force is great 
enough to cause a break in the tunica albuginea, caus- 
ing the seminiferous tubules to be extruded.5 A scrotal 
hematoma develops if the rupture extends to the func- 
tion vvith the tunica vaginalis.? 


C Pain and extent of scrotal edema often make clinical 
examination difficult.” If the testis is not palpable and 
the suspicion of rupture is lovv, ultrasound imaging 
are often useful in the evaluation of the patient vvith 
testicular trauma. Hovvever, its sensitivity and speci- 
ficity are debated in the literature.“15-18 Parenchymal 
heterogeneity on ultrasound imaging may indicate 
intratesticular hematoma.1İ7 Ultrasound finding of a 
fracture is a hypoechoic stripe in a testicle vvith oth- 
ervvise normal architecture and blood flovv.”1? 
Features of testicular rupture are an irregular outline 
caused by separations in the tunica albuginea and 
heterogeneic texture secondary to ischemia and hem- 
orrhage.”?0”22 Doppler imaging may shovv decreased 
or no blood flovv.” Sonography can also reveal inci- 
dental findings such as tumors. Developments are 
being made using magnetic resonance imaging (MRT) 
to prognosticate future testicular function based on 
intratesticular hemorrhage.?? 
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D Tnyuries not associated vvith intratesticular hematoma or 
rupture, such as small hematoceles, epididymal 
hematomas, or contusions, can be managed vvith ice, 
elevation, and analgesics. The testis must be palpable 
and the tunica intact. Expansion of the hematocele dur- 
ing observation should vvarrant surgical intervention. 
Risks of nonoperative management include infection, 
atrophy, and necrosis.” 


E The aim of surgical treatment is tissue salvage. Early 
exploration of the grossly abnormal scrotum is recom- 
mended.?” A dislocated testicle, large hematocele, or 
gToss rupture of testicular contents recommends imme- 
diate surgical intervention. Make a transverse scrotal 
incision and remove any hematoma. Inspect the testicle, 
epididymis, and spermatic cord. Definitive treatment is 
döbridement of devitalized tissue and closure of the tuni- 
ca albuginea vvith absorbable suture in a running, locked 
fashion. Removal of testicular tissue may be required if 
a significant portion of the tunica is İlost.$ Extensive 
inğury or infarction?” may vvarrant orchiectomy, and pre- 
operative discussion of the risk vvith the patient should 
occur. In cases of bilateral inyury, conservative döebride- 
ment helps to preserve testicular tissue.”” The vvound 
should be copiously irrigated and a Penrose drain put in 
place.75 The dartos muscle and skin are each approxi- 
mated vvith chromic sutures. Fluffed gauze and a scrotal 
support should be applied postoperatively. Antibiotics 
are given preoperatively and continued for 7 days. 


The effect of testicular trauma on fertility is unknovvn.?€ 
Spermatozoa and their antigens are isolated from the 
immune system by tight functions of Sertoli cells and a pre- 
dominance of suppressor T cells in the testes, vas deferens, 
and prostate.?778 Tt has been theorized that a breach in the 
blood-testis barrier can result in an immune response, result- 
ing in antisperm antibodies that could potentially affect the 
function of the contralateral testicle.?”7? Kukadia and col- 
1eagues found 1ong-term evidence of abnormal semen 
parameters and testicular atrophy after trauma in eight 
patients vvho undervvent immediate surgical exploration, 
although all patients had normal hormonal status and only 
one patient had detectable levels of antisperm antibodies.”? 
Several studies have shovvn that testicular salvage may be 
achieved in 80 to 9096 of ruptures if surgical intervention 
occurs vvithin 72 hours of trauma.?””” Therefore, the main- 
stays of treatment should be prompt history and physical 
examination, vvith or vvithout ultrasonographic imaging, and 
early surgical exploration vvhen intratesticular hemorrhage 
or testicular rupture cannot be ruled out. 
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Scrotal İniury 


doseph N. Corriere gr, MD 


The ability of the scrotum to expand ovving to its vis- 
coelastic properties allovvs for even large scrotal skin 
defects to be closed primarily. The excellent blood supply 
of the perineal area, second only to the face, is the main 
reason even dirty vvounds, after thorough scrubbing vvith 
minimal debridement, permit a conservative approach to 
these lesions vvith expectations of an eventual good result. 


The American Association for the Surgery of Trauma 
(AAST) has developed an Organ Iniury Scaling 
Committee, vvhich created iny)ury severity scores for indi- 
vidual organs to facilitate clinical investigation and out- 
comes research. A Scrotum İIniury Scale has been 
published and is in vvide use in trauma centers (Table 46- 
1)./ This scale vvill be used in the accompanying flovv chart 
as indicated. 


A Blunt trauma to the scrotum vvithout skin damage may 
contuse the scrotal vvall, requiring ice packs only for 
therapy, if the scrotal contents are normal. Because of 
their mobility, usually the testes and adnexa are not 
damaged. If physical examination is difficult, vvhich is 
most often attributable to a scrotal hematoma or pain, 
the clinician should perform serotal ultrasonography. 
The proper treatment of testicular trauma is discussed in 
the preceeding chapter. 


B The AAST celassification requires a classification 
scheme of five grades for all organs. Ovving to the qual- 
ities of the scrotum, handle all lacerations vvith primary 
closure, using absorbable suture material and ice packs 
if seen in the first fevv hours after in/fury. If the vvound is 
contaminated, first perform vigorous scrubbing vvith 
either soap or an iodine solution. Severely contused 
vvound edges can appear devascularized because of 
ecchymosis to the tissues. Debridement should be very 


Table 46-1 AAST Serotum In)/ury Scale 


Grade Description 

I Contusion 

H Laceration xc 2597 of scrotal diameter 

HI Laceration 5 2596 of scrotal diameter or stellate 
IV Avulsion € 5096 

V Avulsion 5 50 


158 


-— 


conservative. Excise obvifous dead tissue only. İt is bet- 
ter to allovv questionable areas to demarcate in a fevv 
days and debride small amounts multiple times than to 
have too little tissue left to close the vvound. After the 
first day, discontinue ice packs and begin vvarm soaks 
for 15 minutes, three times daily. 


Serotal skin has an amazing ability to stretch and cover 
quite large defects. Occasionally, small gaps are left 
unclosed and vvarm soaks begun. VVhen the bases of 
these areas are clean, secondary closure can generally 
be accomplished. VVhen the integrity of the tunica vagi- 
nalis has been lost, examine the entire contents of the 
scrotum, and correct defects prior to closure. All of the 
prior comments pertaining to contaminated vvounds and 
debridement apply. 


If most of the serotal vvall has been lost and the vvound 
contaminated, after secrubbing, use vvet-to-dry dressings 
over the next fevv days to help debride devitalized tissue 
and to get the testicles and adnexa in condition for even- 
tual covering. Some surgeons prefer to place the 
exposed testicles in thigh pouches as temporary cover- 
age in preparation for eventual repair. Avoid employing 
this technique until all evidence of contamination 
and/or infection is controlled. Rarely, mayor avulsion 
vvounds are clean and do not require this type of treat- 
ment prior to scrotal reconstruction. 


The most popular and best cosmetic vvay to reconstruct 
the scrotum is to use split-thickness skin grafts, although 
thigh flaps (especially if the testicles had previously 
been placed in thigh pouches) or a gracilis myocuta- 
neous flap can be used. The testicles are sutured togeth- 
er in the midline and covered vvith split-thickness skin 
grafts, usually harvested from the anterior thigh. The 
grafts are usually meshed to increase the surface area, 
vvhich later gives the neoscrotum the appearance of 
rugae. Absorbable sutures are used for the entire proce- 
dure, as vvell as an immobilizing dressing. 
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Scrotal Iniury 


Patient vvith SCROTAL INGURY 


v 


Skin intact? 


Yes İ 


o Contents intact Laceration —o Avulsion 


Yes y 
Yes Unsure - 5096? 
x 2596 or stella? V v 


Local care .— o IV -YES o V-NO 


Contents intact? 


-NO o Iı-YES VVound clean? 
y v Yes No 
No Tunica vaginalis and contents intact? 
No Yes Debridement and 


vret-to-dry dressing 


v 


İE) Reconstruction 


Exploration and 
Primary closure 


Primary closure 


1. Split-thickness skin grafts 
or 
2. Thigh flaps 
or 
3. Gracilis flaps 
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SECTION 6 


GENITOURINARY TUMORS 


Renal Cell Carcinoma/Oncocytoma 


Michael 9. Droller, MD 


A The classic triad for renal cell carcinoma (hematuria, 


flank pain, and flank mass) is novv rarely seen. Most 
renal masses are novv discovered as incidental findings 
during computed tomography (CT) scan or ultrasonog- 
raphy. Flank pain, rarely seen vvithout hematuria, often 
reflects clot colic. Because a flank mass must be large to 
be palpated, renal cell carcinoma is detected in this vvay 
in fevver than 257? of patients. 


The initial pathvvay in diagnosis involves distinguishing 
eystic from solid lesions. Cystic lesions are evaluated 
by ultrasonography, and if found to be simple eysts, the 
vvork-up is complete. More complex eysts require CT 
evaluation. Bosniak 1, or simple eysts vvith regular mar- 
gins and vvithout enhancement or septations, do not 
need further characterization. Bosniak TI and HH lesions, 
vvith progressively more septations, loculations, and 
calcifications, need follovv-up CT for characterization 
and vvill often need serial studies to rule out malignant 
change. Bosniak TV lesions have enhancing solid com- 
ponents and irregular margins on CT and are treated as 
malignancies. 


The most thorough evaluation of the renal mass is a CT 
scan vvith thin sections, studied vvithout contrast fol- 
Tovved by intravenous contrast. Valuable information is 
gained by comparing the Hounsfield units of the differ- 
ent phases. Almost all renal masses vvith less than 10 
Hounsfield units difference on the different phases are 
benign. The combination of ultrasonography and CT 
has almost obviated the need for angiography. 


Tudicious use of partial nephrectomy for small masses 
has increased in the past decade. In many cases, sig- 
nificant parenchyma may be preserved vvhile still 
maintaining clear tumor margins. Some controversy 
exists over the increased number of nephrectomies for 
small, incidentally discovered renal masses, vvith some 
advocating serially repeating CT scans. The natural 
history of these masses is still not knovvn. Hovvever, 
renal cell carcinoma has an unpredictable course, vvith 
relatively ineffective treatment once metastatic. For 
this reason, it is usually recommended to operate on 
these masses using nephron-sparing surgery in appro- 
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priate situations. Currently, this includes patients hav- 
ing tumors in a solitary kidney or those vvith compro- 
mised kidney function, as vvell as isolated tumors less 
than 4 cm. 


Larger masses requiring nephrectomy may have inade- 
quate vvork-up vvith CT alone vvhen suspicion of renal 
vein or vena caval involvement exists. Generally, 
venography is rarely indicated, and magnetic resonance 
imaging (MRT) should be used to evaluate possible 
tumor thrombus extent. Some additional information 
about tumor invasion and stage may be gained as vvell. 
If on CT scan the mass seems to have a homogeneous 
density vvith a very narrovv, stellate central luceney, an 
oncocytoma rather than renal cell carcinoma may be 
present. Oncocytomas are epithelial tumors composed 
exclusively of cells vvith eosinophilic eytoplasm, called 
oncocytes, arranged in a lobular or alveolar pattern. 
These masses usually appear homogeneous on CT and 
MRİ. Biopsy is not vvarranted as specificity is 1ovv, renal 
cell carcinomas may have regions of oncocytes. 
Hovvever, in the future, molecular analysis may allovv 
better preoperative diagnosis of oncocytomas. 
Preoperative suspicion of oncocytoma often provides an 
impetus for attempting partial nephrectomy. 


Distinguishing the origin of central masses that involve 
the collecting system can be difficult using convention- 
al CT. mtravenous pyelogram (TVP) may be helpful in 
outlining the relationship betvveen the mass and the col- 
lecting system. Alternatively, three-dimensional CT or 
MRI reconstruction is increasingly being used for this 
purpose. 


Additional Readings 


Dunn MD, Portis AT, Shalhav AL, et al. Laparoscopic versus open radi- 


cal nephrectomy: a 9-year experience. / Urol 2000:164:1153-9. 


Giuliani L, Giberti C, Martorana G, Rovida S. Radical extensive surgery 


for renal cell carcinoma: 1ong-term results and prognostic factors. 
7 Urol 1990:143:468—74. 


Nevvhouse TH, VVagner BT. Renal oncocytomas. Abdom Tmaging 


1998:23:249—55. 


Zagoria RI, Dyer RB. The small renal mass: detection, characterization, 


and management. Abdom Imaging 1998:23:256—65. 


Renal Cell Carcinoma/Oncocytoma 


Patient vvith RENAL MASS 


Symptomatic renal mass 


History ə 


Physical examination 


İncidental discovery ə 


on CT or sonography 


o Cystic mass 


Nonsuspicious İncreased density, 
Follovv-up sonogram if increased internal echoes 
Hounsfield units consistent vvith or vvall irregularity 


hyperdense eyst 


ic) CT vvith and vvithout contrast 


Solid mass or highly suspicious cyst 
vvith contrast enhancement x 10 Hounsfield units 


c 4 cm mass consistent İE) s 4 cm mass G Central mass 
vvith renal cell carcinoma 


Partial vs total İf suspicious İVP vs 3D 
nephrectomy of thrombus reconstruction 
MRI 


İE) Radical nephrectomy 
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VVilms” Tumor 


dohn C. Thomas, MD, and Robert Kay, MD 


VVilms” tumor is one of the most studied neoplasms in his- 
tory. Its study has allovved great insights into a better 
understanding of molecular biology and cancer, develop- 
ment of cancer, and the behavior of tumors. The current 
treatment of VVilms” tumor has stemmed from early clini- 
cal trials and cooperative studies. These trials have led to a 
multimodal approach to VVilms” tumor, vvhich includes sur- 
gery, chemotherapy, and radiation therapy, resulting in 
expected survival rates that currently approach 9096.:2 The 
study and treatment of VVilms” tumor represent one of 
modern medicine”s great achievements. 


The annual incidence of VVilms” tumor in North 
America is approximately 7 per million children, resulting 
in approximately 450 to 500 cases per year. The peak inci- 
dence is seen in children betvveen the ages of 3 and 4 years, 
vvith 9076 of cases diagnosed before age 7. VVilms” tumor 
occurs equally in males and females, vvith 576 of cases 
occurring bilaterally./ 


Specific congenital anomalies have long been associ- 
ated vvith VVilms” tumor. The National VVilms” Tumor 
Study Group 1 (NVVTSG) demonstrated a higher 
incidence of genitourinary anomalies including renal 
anomalies (fusion, duplication, and ectopia) and gener- 
al anomalies such as hypospadias and eryptorchidism. 
This observation has subsequently been linked to the 
V/TI (VVilms” tumor oncogene), vvhich is responsible for 
nephrogenesis, genital development, and VVilms” tumor.? 
Children vvith an unusual congenital anomaly of the eye, 
the 1oss of the iris (aniridia), have a higher incidence of 
VVilms” tumor. Patients vvith sporadic aniridia may have 
a 3396 chance of developing VVilms” tumor.“”5 In 
addition, aniridia associated vvith genital anomalies and 
mental retardation constitutes the VVAGR syndrome. 
Hemihypertrophy has also been shovvn to be associated 
vvith VVilms” tumor. These patients have a 3 to 596 
increased risk of developing VVilms” tumor and an 
increased likelihood of developing adrenocortical 
carcinoma and hepatoblastoma."€ Other syndromes com- 
monly associated vvith VVilms” tumor include the 
Beckvvith-VViedemann syndrome (BVVS) and Denys- 
Drash syndrome. BVVS includes visceromegaly, 
omphalocele, mental retardation, macroglossia, and 
hemihypertrophy. Denys-Drash patients have VVilms” 
tumor along vvith ambiguous genitalia and renal mesan- 
gial sclerosis, often resulting in end-stage renal 
disease.“5 
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VVilms” tumor is classified as hereditary or nonheredi- 
tary based on the tvvo-hit mutational model proposed by 
Knudson and Strong.” Hereditary cases are bilateral, occur 
in younger individuals, and are associated vvith other 
anomalies or syndromes. The tvvo most common chromo- 
somal loci involved in the development of VVilms” tumor 
are the 1oss of 11p13, vvhich includes the tumor suppressor 
gene V/T/7, often seen vvith the VVAGR syndrome, and 1oss 
of 11p15 (V/72), most commonly associated vvith BVVS. In 
addition, approximately 2096 of VVilms” tumor specimens 
have demonstrated the 1oss of the long arm of chromosome 
16 (16q), vvhich may correlate vvith a poorer prognosis, 
independent of stage or histology. Mutation of the tumor 
suppressor gene p353, located on echromosome 17p13, is 
typically seen in adult-onset VVilms” tumors. Finally, genet- 
ic alterations have also been isolated to chromosomes 7p 
and 1p.”” 


A Children vvith VVilms” tumor typically appear vvell, and 
the most common physical finding is a palpable 
abdominal mass.” Approximately one-third of patients 
present vvith abdominal pain, vvhich, vyhen acute in 
onset, may reflect hemorrhage into the tumor. These 
patients may develop fever, rapidly enlarging abdomi- 
nal mass, or hypotension. Gross hematuria is unusual, 
hovvever, up to 2596 of patients may exhibit micro- 
scopic hematuria." Other signs include congestive heart 
failure, varicocele, or hepatomegaly, all of vvhich can 
suggest intravascular extension of the tumor./”1? 
Hypertension, secondary to renin secreted from the 
tumor, may also be present. 


B Radiologic imaging is essential in VVilms” tumor patients 
and is usually confirmatory. The goals of imaging are to 
localize the source of the mass, identify associated gen- 
itourinary anomalies, confirm the presence of a func- 
tioning contralateral kidney, and exclude extension of 
the tumor into the inferior vena cava (IVC).5 
Ultrasonography accomplishes the first tvvo goals and 
assesses TVC involvement. If a caval thrombus is sus- 
pected, cavography or magnetic resonance imaging scan 
should be obtained to delineate the extent." Computed 
tomography (CT) scan of the abdomen can document a 
contralateral functioning kidney and can detect bilateral 
tumors (Figure 48-1)."“ Finally, perform a chest radi- 
ograph or chest CT to rule out pulmonary metastases. 
Routine urinalysis, complete blood count, and basic 
blood chemistries complete the preoperative vvork-up. 


VVilms” Tumor 


Patient vvith SUSPECTED VVILMS” TUMOR 


History 9 
Physical examination İ 


Ultrasonography 
CT abdomenvpelvis/chest 
Complete blood count, metabolic 


profile, urinalysis 
Chest radiograph 


Unilateral Solitary kidney Bilateral 
Renal insufficiency 


Nephrectomy, Consider partial nephrectomy Biopsy both 
İymph node sampling Possible biopsy and kidney masses 
If unresectable, preoperative chemotherapy preoperative 


biopsy chemotherapy 


Histology 


Favorable histology Unfavorable histology 


Stage I-II II-IV Focal anaplasia Diffuse anaplasia 
İ vvith anaplasia I—IV I-IV 


AMD, VCR AMD, VCR, DOX AMD, VCR, DOX, 
(18 vveeks) (24 vveeks) 
1,800 cGy abdomen 


CPM,VP-16 
(24 vveeks) 


Abdominal and lung 
radiotherapy 
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SECTION 6 Genitourinary Tumors 


Figure 48-1 


CT scan shovving large VVilms” tumor. 


C Accurate staging of VVilms” tumor is critical to establish 
the appropriate chemotherapeutic and radiotherapeutic 
intervention. In the absence of distant metastases and/or 
bilateral involvement, accurate staging of VVilms” tumor 
requires surgical exploration./ The current staging sys- 
tem of the NVVTSG is shovvn in Table 48-1. Four year 
survival rates per stage are 1, 95976, II, 91.196, HI, 
90.996, TV, 80.996, and V, 70976.15 The most current sig- 
nificant predictor of survival, hovvever, is the histology 
of the tumor. Eventually, better understanding and stud- 
ies of the molecular characteristics of the tumor vvill 
help to elucidate predictors of the tumor and subsequent 
behavior. Today, hovvever, histology remains the most 
important predictor of the tumor”s behavior. Histology 
is classified as favorable or unfavorable (anaplastic). 
Anaplastic changes, present in 5€6 of VVilms” tumors, 


Table 48-1 Staging System NVVTSG“ 


Stage 


1. Tumor limited to kidney and completely excised. The renal 
capsule is intact and the tumor vvas not ruptured prior to removal. 
There is no residual tumor. The vessels of the renal sinus are not 
involved. 

II. Tumor extends beyond the kidney but is completely excised. There 
is regional extension of the tumor (ie, penetration of the renal 
capsule, extensive invasion of the renal sinus). The tumor may 
have been biopsied or there may be local spillage of tumor 
confined to the flank. Extrarenal vessels may contain tumor 
thrombus or be infiltrated by tumor. 

. Residual nonhematogenous tumor confined to the abdomen: Iymph 
node involvement, diffuse peritoneal spillage either before or 
during surgery, peritoneal implants, tumor beyond the surgical 
margin either grossly or microscopically, or tumor not completely 
removed. 

TV. Hematogenous metastases (lung, liver, bone, brain, etc) or Iymph 

node metastases outside the abdominopelvic region are present. 

V. Bilateral renal involvement at diagnosis. 

u—xKıamı———Axnııanmınmınınmınmınınınınıınınınınınınınınnnınuıınuuu 


“NVVTSG-TIV. 


H 


— 
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include markedly enlarged, hyperchromatic nuclei and 
increased mitotic figures. The presence and distribution 
Of anaplasia correlate vvith a poor prognosis character- 
ized by an increased resistance of the tumor to thera- 
py.” The only exception to this rule is stage 1 focal 
anaplastic tumors, vvhich have identical survival rates to 
those nonanaplastic tumors of the same stage. 


D The initial treatment of most patients vvith VVilms” tumor 
is a radical nephrectomy. Employ a transperitoneal 
approach to explore the contralateral kidney, if present, in 
its entirety prior to nephrectomy of the involved kidney. 
If the contralateral kidney is disease free, a radical 
nephrectomy is performed vvith selective İymph node 
sampling for accurate staging. Formal İymph node dis- 
section has no impact on outcome and is not recom- 
mended./16 The presence of bilateral tumors significantly 
changes the treatment plan. Perform open or percuta- 
neous biopsy of both kidneys to obtain histologic infor- 
mation. Then treat the patient according to NVVTSG 
protocol, planning further exploration after the initial 
course of therapy vvith the aim to preserve kidney tissue. 
Then reassess vvith an abdominal CT to determine if 
resection is feasible.”7 Consider partial nephrectomy as 
long as surgical margins are not compromised. 


Partial nephrectomy for unilateral tumors is contro- 
versial. NVVTSG recommends nephron-sparing surgery 
in the setting of bilateral disease, renal insufficiency, 
and solitary kidney./” The surgical complication rate is 
approximately 12.7976 and includes bovvel obstruction, 
vascular in?ury, infection, and hemorrhage./5 


Preoperative chemotherapy is reserved for patients 
vvith bilateral disease, massive disease, IVC extension, 
and inoperable tumor at surgical exploration. Currently, 
patients are treated according to the NVVTS-V, shovvn in 
Table 48-2. 


The most common sites of metastasis are the lungs 


and İymph nodes. Follovv up vvith periodic chest radi- 
ography, abdominal CT scan, or ultrasonography. Treat 


Table 48-2 NVVTS-V Treatment Protocol 


Stage Radiotherapy Chemotherapy 

L HFH or None P/TAMD 4 VCR 
I vvith anaplasia (18 vveeeks) 

HİT, IV FH or 1,080 cGöy P/LAMD 4 VCR - DOX 
II-IV focal anaplasia (24 vveeks) 

II-IV diffuse anaplasia Yes” AMD, DOX, VCR, CPM, 


VP-16 (24 vveeks) 
is ..—...—........-..—................—....................OƏÇS"— 
AMD z actinomycin D, CPM z eyclophosphamide: DOX z doxorubicin, FH — 
favorable hutology: P/I — pulse/intensive, VCR £ vincristine, VP-16 £ etoposide. 
“Abdominal irradiation based on 1ocal tumor stage and 1,200 cy to both 
lungs. 


recurrences aggressively vvith chemotherapy and select- 
ed surgery and radiotherapy.”1? The clinician must be 
avvare of the complications, both long and short term, of 
radiotherapy, chemotherapy, and surgery to counsel the 
patient accordingiy. 
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Angiomyolipoma 


Michael 9. Droller, MD 


A Angiomyolipoma, a benign tumor composed of fat, 


smooth muscle, and abnormal blood vessels, occurs 
mainly in vvomen, and in 8096 of cases, it occurs on the 
right side. Patients vvith tuberous sclerosis have an 8066 
Hfetime incidence of developing angiomyolipoma, 
although only 4096 of patients vvith this lesion have the 
syndrome. Angiomyolipomas are usually diagnosed 
betvveen the third and fifth decades. Although benign in 
nature, they can hemorrhage acutely and may present as 
severe abdominal or flank pain. Many angiomyolipo- 
mas are detected incidentally on sonography or com- 
puted tomography (CT). Ultrasonography vvill identify 
a hyperdense area vvithin the mass, suggesting the pres- 
ence of fat. 


Cystic masses are characterized by sonography, using 
the Bosniak classification system. Bosniak T, or simple 
eysts vvith regular margins and vvithout enhancement or 
septations, do not need further characterization. 
Bosniak II and Tİ lesions, vvith progressively more sep- 
tations, loculations, and calcifications, require a follovv- 
up CT for characterization and vvill often need serial 
studies to rule out malignant change. Bosniak IV 
Tesions have enhancing solid components and irregular 
margins on CT and are treated as malignancies. 


The best characterization of renal masses is by CT scan, 
vvithout contrast and then vvith contrast." Enhancing 
1esions that differ more than 20 Hounsfield units 
betvveen the tvvo are suspicious for carcinoma, vvhereas 
nonenhancing lesions that differ c 10 Hounsfield units 
are usually benign, provided that the CT cuts are thin 
enough to identify the entire lesion. The technique 
allovvs for comparison of 1dentical regions. 
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Fat vvithin the mass suggests angiomyolipoma, renal 
cell carcinoma does not contain fat. Fat content on CT 
scan vvill reveal negative Hounsfield units, typically 
c 20. Care must be taken to ascertain that the fat is vvith- 
in the mass and not perirenal fat or inflammatory reac- 
tion. Renal cell carcinoma has not been described 
vvithin an angiomyolipoma, thus, finding fat vvithin a 
renal mass permits clinicians to make the nonoperative 
definitive diagnosis of angiomyolipoma. MRT vvith fat 
suppression differentiates indeterminate lesions. 


Renal angiomyolipoma may be follovved up by serial 
imaging if the mass is less than 4 cm or for slightly larg- 
er lesions if they are stable and asymptomatic.? Several 
series have shovvn that smaller lesions are much less 
Hkely to hemorrhage or to cause symptoms. 
Angiomyolipomas 5 4 cm are more likely to grovv and 
require more frequent imaging. Generally, all angiomy- 
olipomas 5 8 cm require intervention because of hem- 
orrhagic risk. Nephron-sparing surgery or selective 
arterial embolization is generally attempted vvhenever 
possible.?“ VVhen a lesion is acutely hemorrhaging, 
consider embolization as the first-line therapy. 
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Angiomyolipoma 


Patient vvith ANGİOMYOLIPOMA 


Patient vvith flank or abdominal pain Renal mass seen on CT/sonogram incidentally 


o History —ə: 


Physical examination 


o Cystic mass Solid mass 


v 


Sonogram (if not already performed) 


Bosniak 1 Bosniak Il//II Bosniak IV (see text for differentiation) 


İ 5 o CT scan done vvithout and vvith contrast 


Not suspicious 
Suspicious for Angiomyolipoma 
renal cell carcinoma 


o Follovv sonographically 


İndeterminate lesion 


G MRI vvith fat suppresion 


İE) Partial or radical nephrectomy İG) Serial imaging 


İH) Selective arterial embolization (if bleeding) 
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Primary Retroperitoneal Tumors 


Piyush K. Agarvval, MD, and Michael G. Oefelein, MD 


Primary retroperitoneal tumors refer to benign and malig- 
nant tumors of mesenchymal origin that arise in the 
retroperitoneal space. Most retroperitoneal tumors are 
malignant (70 to 8076) but overall represent only 0.276 of 
all malignancies. Although no etiologic factors have been 
identified, prior radiation exposure, exposure to asbestos 
and herbicides, and trauma may be contributing factors. 
The most common retroperitoneal tumors in descending 
order are liposarcomas, leiomyosarcomas, fibrosarcomas, 
and neurogenic sarcomas. Many pleiomorphic variants of 
the above tumors are being reclassified as malignant 
fibrous histiocytomas. Other malignant tumors include 
rhabdomyosarcomas, malignant hemangiopericytomas, 
malignant sechvvannomas, and synovial sarcomas. Benign 
tumors include lipomas, pelvic lipomatosis, myelolipo- 
mas, retroperitoneal xanthogranulomas, leiomyomas, and 
ganglioneuromas. Retroperitoneal sarcomas account for 
10 to 15££ of all soft tissue sarcomas. In addition to a pri- 
mary retroperitoneal tumor, the differential diagnosis of a 
mass in the retroperitoneum includes hematoma, abscess, 
eyst, or a tumor of a retroperitoneal organ (eg, kidney or 
pancreas). 


A Retroperitoneal tumors characteristically present vvith 
insidious abdominal enlargement and vveight loss. Of 
patients, 2076 initially present vvith metastatic disease. 
The most common presenting feature is vague pain, 
located most often in the abdomen (follovved by pain in 
the back and lovver extremities). Fever may be present, 
secondary to central tumor necrosis. A palpable abdomi- 
nal mass is the most consistent physical finding that is 
found in approximately 7576 of patients. The tumor may 
impinge on the gastrointestinal tract and cause 1loss of 
appetite, early satiety, nausea, vomiting, obstipation, or 
diarrhea. Vascular and İymphatic compression may lead 
to claudication and lovver extremity edema. Urinary fre- 
quency, dysuria, flank pain, and hydronephrosis can 
result directly from tumor encroachment on genitouri- 
nary structures. Finally, compression of various neuro- 
1ogic structures can result in sciatica or motor and 
sensory changes. 


The staging of retroperitoneal tumors follovvs the 
American /oint Committee on Cancer Grade, Tumor, 
Node, Metastases (GTNM)) classification of soft tissue 
sarcomas. This system incorporates tumor grading (G) 
into the traditional TNM system vvith G1, G2, and G3 
corresponding to vvell-differentiated, moderately vvell- 
differentiated, and poorly differentiated grades, respec- 
tively. Primary tumor size (T) is designated as either T1, 
€ 5 cm in greatest diameter, or as T2, x 5 cm in greatest 
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diameter. Tumors are further staged by regional İymph 
node metastases (N0 vs N1) and then by distant metas- 
tases (MO vs M1). Increasing tumor stage from 1 to II 
corresponds to vvorsening tumor grade from G1 to G3. 
Stage TV disease corresponds to local or distant metas- 
tasis. 


Computed tomography (CT) scans provide the most 
reliable means of imaging primary retroperitoneal 
tumors. Delineate vascular involvement vvith either 
magnetic resonance imaging (MRD or angiography. 
Barium contrast studies are indicated if gastrointestinal 
symptoms are present or if the initial CT scan suggests 
gastrointestinal involvement. Finally, excretory urogra- 
phy is almost invariably required to evaluate the con- 
tralateral kidney because ipsilateral nephrectomy is 
required in 25 to 3096 of patients for complete surgical 
resection of the retroperitoneal tumor vvith negative 
margins. Three-dimensional CT scans may obviate the 
need for these other modalities as this technology 
becomes more readily available to medical centers 
nationvvide. 


Sarcoma is a surgical disease, therefore, the only treat- 
ment capable of cure is complete surgical excision. The 
most important variable for disease-free survival is a 
negative surgical margin, follovved by lovv tumor grade. 
According to most investigators, complete resection is 
possible in 40 to 6096 of cases. This usually requires en 
bloc resection of the tumor vvith tvvo concepts in mind. 
First, retroperitoneal tumors generate a “pseudocap- 
sule” as they grovv because their large size compresses 
surrounding tissues. The primary tumor sheds cells that 
infiltrate along fascioaponeurotic planes beyond the 
limits of the pseudocapsule. The surgeon therefore must 
make the excision vvell outside the tumor pseudocap- 
sule to ensure complete excision. Second, adiacent 
organs and structures may need to be excised to achieve 
complete resection. As a result, bovvel preparation is 
done preoperatively, bovvel resection may be required 
in up to 2097 of cases. Ureteral stent placement has also 
been advocated. In decreasing frequency, the adiacent 
organs sacrificed during complete resection are the kid- 
ney (32 to 4697), colon (2596), adrenal gland (1896), 
pancreas (1596), and spleen (1067). Right-sided masses 
may require caval resection, vvhereas left-sided masses 
may need aortic resection vvith grafting. Other struc- 
tures, such as the lumbar arteries, inferior mesenteric 
artery, and sympathetic chain, can be sacrificed ipsilat- 
erally if the collateral pathvvays from the contralateral 
side are not infured. 


Primary Retroperitoneal Tumors 


Patient vvith SUSPECTED PRIMARY RETROPERİTONEAL TUMOR 


Signs and Symptoms: 

ə Insidious abdominal enlargement and vveight loss 

ə Vague abdominal pain (or in back or lovver extremities) 

e Palpable abdominal mass 

ə Gastrointestinal symptoms: nausea, vomiting, obstipation, diarrhea, loss of appetite, 
early satiety 

ə Genitourinary symptoms: dysuria, urgency, urinary retention, flank pain 

ə Neurovascular symptoms: claudication, lovver extremity edema, sciatica, motor/sensory 
changes 


Medical Abdominal Other 
evaluation CT scan pathology 


Retroperitoneal mass 


Excretory urography 


Other 
imaging 


Vascular 
involvement 


Gastrointestinal symptoms 
present 


Gastrointestinal MRI or 
barium studies angiography 


Complete resection Surgical excision of mass 


Adiuvant IORT 


155 
İncomplete resection 
LE) CT scans p Metastases 


Adiuvant 
Repeat surgical 
excision if recurrence 
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SECTION 6 Genitourinary Tumors 


Access retroperitoneal tumors through transperi- 
toneal or thoracoabdominal surgical approaches. The 
transperitoneal approach consists of either an extended 
midline incision or a chevron incision. These approach- 
es allovv optimum access to the vascular structures in 
the midline and are preferred for tumors of the midab- 
domen or pelvis. Other surgeons, hovvever, favor a tho- 
racoabdominal or modified thoracoabdominal incision, 
especially for tumors of the upper quadrants and the 
flanks. These approaches allovv easier access to the 
retroperitoneum. Access sarcomas of the lovver 
abdomen using an abdominoinguinal incision. 
Debulking or partial resection is still beneficial and can 
improve overall quality of life. Avoid open biopsy of 
retroperitoneal tumors because it can lead to peritoneal 
implantation and sarcomatosis. CT-guided biopsy is 
appropriate vvhen İymphoma or metastatic disease is 
suspected. 


D Survival is most influenced by the ability to achieve com- 
plete en bloc surgical resection of the primary retroperi- 
toneal tumor. Current studies shovv complete resection 
rates of 40 to 6096 vvith 5-year survival 5 6066 in these 
patients. Heslin and colleagues reported 5- and 10-year 
survival rates of 6396 and 4672, respectively. Median sur- 
vival in patients vvho undervvent complete versus incom- 
plete resection vvas 70.3 months versus 24.4 months. In 
addition to complete en bloc resection, survival also 
depends on tumor grade. Storm and Mahvi analyzed sur- 
vival as a function of tumor grade and found a marked 
difference in survival betvveen lovv-grade and high-grade 
tumors at 2 years (8396 vs 5460), 5 years (7466 vs 2460), 
and 10 years (4166 vs 1146). Debulking is advocated 
vvhen complete resection is impossible. Several small 
series, hovvever, favor subtotal resection over debulking: 
it may prolong disease-free survival. 


Although retroperitoneal sarcomas are sensitive to 
radiation therapy, the toxicity caused to intra-abdominal 
organs, namely, the small intestines, hampers the abili- 
ty to deliver adequate doses for treatment. Therefore, 
the current role of adfuvant radiation therapy has been 
limited to the use of intraoperative radiation therapy 
(ORT), vvith postoperative 1ovv-dose, external-beam 
radiotherapy to minimize resulting small-bovvel toxici- 
ty. VVe advocate TORT in those patients undergoing sur- 
gery vyho may have an incomplete surgical resection or 
positive margins of resection. Currently, no randomized 
studies support the use of adiuvant chemotherapy in pri- 
mary retroperitoneal tumors, except for studies that 
shovved success vvith treatment of embryonal rhab- 
domyosarcoma in the pediatric population. Hovvever, 
use doxorubicin for advanced metastatic retroperitoneal 
sarcoma. VVhen compared vvith other chemotherapeutic 
agents, doxorubicin achieved the same overall response, 
vvith the İlovvest rate of toxicity. In this 1995 study, 
patients achieved a remission of 44 to 48 vveeks and a 
median survival of 51 to 55 vveeks. 
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E Nevertheless, recommendations vary about vvhether 
patients should be follovved vvith CT scans every 3 
months for the first 1 to 2 years after having undergone 
complete or incomplete surgical resection of a primary 
retroperitoneal tumor. After this initial period, obtain CT 
scans yearly. Local recurrence rates are approximately 
2596 after resection of a primary tumor and 41676 after 
prior resection of a local recurrence. Nearlİy all 1ocal and 
distant recurrences usually present vvithin 5 years of fol- 
1ovv-up. After surgical resection of local disease, the pat- 
tern of recurrence among patients vvith recurrences 1s as 
follovvs: metastases at multiple sites in 4776, isolated 
local recurrences in 3096, isolated lung recurrences in 
17970, and recurrence at other sites in 690. Treat an 1so- 
lated pulmonary metastasis vvith pulmonary resection 
only in the absence of extrapulmonary disease as the 
3-year survival rate can be as high as 30 to 4096. Repeat 
surgical excision is indicated in most patients vvith 
recurrence., A 1994 study by VVang and colleagues 
demonstrates increased survival for those patients vvho 
undervvent complete resection on their second operation. 
m this study, 30 patients undervvent reoperation at a 
mean interval of 23 months. Patients vvho successfully 
undervvent complete resection on reoperation had a 
median survival of 33 months versus 14 months for 
those patients vvithout complete secondary resection. 
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Transitional Cell Carcinoma of the 


Bladder 


Cheryl T. Lee, MD, and games E. Montie, MD 


m 2002, bladder cancer vvill be diagnosed in 54,500 people 
in the United States: 12,600 vvill die from the disease.l Men 
have nearly three times the incidence of bladder cancer 
compared vvith vvomen. Several factors increase the risk of 
bladder cancer. These include smoking, chronic bladder 
infections, prior treatment vvith eytoxan chemotherapy, 
chronic exposure to bladder stones, repeated chemical 
exposure to aniline dyes, 2-naphthylamine, xenylamine, 
and benzidine. Unfortunately, there is no reliable screening 
test for bladder cancer, although patients felt to be at high 
risk may undergo urine sampling for microhematuria or 
abnormal eytology. Smoking cessation should be advised in 
all tobacco users as a preventive measure. 


A Transitional cell carcinoma (TCCA) is the most com- 
mon histologic variant of bladder cancer, accounting for 
9096 of tumors. The most common symptoms at pres- 
entation are hematuria (gross or microscopic) and/or 
irritable voiding (urgency, frequency, and dysuria). 


B History and physical examination are important in the 
evaluation of bladder cancer. Specifically, one should 
question the patient about voiding pattern, evidence of 
hematuria, constitutional symptoms and prior history of 
tobacco use, chemical exposure, chronic bladder infec- 
tions, or stone disease. Physical examination should rule 
out adenopathy, bone tenderness, or a pelvic or rectal 
mass. Urine eytology, eystoscopy, and upper tract imag- 
ing (intravenous pyelography or computed tomography 
İCT) or magnetic resonance urography) provide further 
evidence of tumor location, abnormalities in any of these 
studies should prompt eystoscopy under anesthesia vvith 
retrograde pyelograms, bladder biopsies, and/or tumor 
resection. The management of upper tract abnormalities 
is discussed in Chapter 47, “Renal Cell Carcinoma/ 
Oncocytoma,” and Chapter 54, “Cancer of the Renal 
Pelvis and Ureter:” 


C Transurethral resection of bladder tumor (TURBT) 
should include an examination under anesthesia and 
sampling of the bladder muscular vvall to fully assess 
depth of invasion. It may also be appropriate to biopsy 
multiple areas of mucosa to identify multifocal carcino- 
ma in situ (CIS). Examination under anesthesia is an 
integral part of the evaluation of bladder cancer, the 
presence of induration or a mass denotes extravesical 
tumor extension and may alter the patient”s treatment 
plan. The eystoscopic summary should include three 
components: (1) precise description and illustration of 
tumor location, (2) notation of the completeness of 
resection, and (3) assessment of clinical stage. In 
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the occasional case of an extensive but clearly vvell- 
differentiated papillary tumor, staged endoscopic resec- 
tions may be necessary to completely remove the tumor. 


D Restaging TURBT vvithin 2 to 6 vveeks is recommend- 
ed in the patient vvith incomplete, undersampled, or 
uncertain resection. This is especially important in the 
patient vvith Tis, Ta, or T1 disease, as vvell as the patient 
vvith suspected T2 disease vvho is being considered for 
a bladder preservation treatment strategy. Up to 2966 of 
patients thought to have superficial or early-stage dis- 
ease may be upstaged, and 229£ of individuals believed 
to have muscle-invasive disease may be dovvnstaged, 
ultimately altering treatment in 33€£ of patients.? 


E The pathologist plays a pivotal role in management 
decisions in bladder cancer. Clinical history indicating 
the appearance of the tumor or previous therapy is often 
very helpful in distinguishing reactive changes, treat- 
ment effect, and CIS. Invasion into the lamina propria 
and certainly into the muscular vvall demonstrates 
increased potential for distant metastases:, muscle inva- 
sion is rarely treated completely vvith TURBT and 
requires additional therapy for adequate 1ocal control. 
The classification of tumor grading has been revised 
several times in the past. The most recent consensus 
vvas developed to clarify and distinguish histologic fea- 
tures of urothelial neoplasms.? 


F Clinical staging is completed vvith CT or magnetic res- 
onance imaging (MRT to assess intra-abdominal nodal 
and visceral sites of metastasis. The upper tracts should 
be evaluated vvith intravenous pyelogram or retrograde 
pyelography. Chest radiography provides initial evalua- 
tion of the thorax and mediastinum. A bone scan should 
be obtained if the patient complains of bone pain, has 
knovvn locally advanced or metastatic disease, or an 
unexplained elevation in the serum alkaline phos- 
phatase level. Pathologic staging for adenocarcinoma of 
the bladder has been outlined by the American Toint 
Committee on Cancer (Table 51-1).“ 


G Recurrence rates of superficial or early-invasive TCCA 
are fairly high, ranging from 50 to 70976. Adfuvant treat- 
ment strategies have thus been adopted after TURBT to 
reduce these rates. Intravesical chemotherapy used in 
conğunction vvith TURBT can reduce the risk of recur- 
rence by 44 to 739£ in patients vvith primary Ta and T1 
tumors and by 38 to 657£ in patients vvith recurrent Ta, 
T1, and Tis tumors vyhen compared vvith TURBT 
alone.”56 Tntravesical immunotherapy using bacillus 
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Patient vvith SUSPECTED TRANSITIONAL CELL CARCINOMA OF THE BLADDER 


y 


o Hematuria or irritable voiding 


y 


History 
Physical examination 
Upper tract imaging 
Urine ecytology 


Cystoscopy 


(Ə -Complete TURBT 


() Festaging TURBT 
EE) Pathologic evaluation 


Tis Ta T1 T2-T4 


G Clinical staging 


Recurrent 
High grade 
Large volume 


Lovv grade High grade 


v : 
İL) Surveillance 


Large volume 


Organ - Confined Hydronephrosis Fixed pelvic mass 
(T2) Extravesical stranding (T3) or 
Nodal/visceral 
metastases 
(T4 and N-, M-) 


İntravesical Bladder 
preservation 


1” Chemotherapy 
Neoadiuvant 
chemotherapy 


chemotherapy 


Treatment 


Failure oG 


o Radical ecystectomy 
and 
o urinary diversion 


İL) Surveillance 
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SECTION 6 Genitourinary Tumors 


Table 51-1 TNM Staging System (2002) 


Symbol Definition 
Primary tumor (T) 
TX Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Ta Noninvasive papillary carcinoma 
Tis Carcinoma in situ: “flat tumor” 
TI Tumor invades subepithelial connective 
tissue 
T2 Tumor invades muscle 
pT2a Tumor invades superficial muscle 
(inner half) 
pT2b Tumor invades deep musele (outer half) 
T3 Tumor invades perivesical tissue 
pT3a microscopically 
pT3b macroscopically (extravesical mass) 
T4 Tumor invades neighboring organs or 
body vvall 
T4a Tumor invades prostate, uterus, vagina 
T4b Tumor invades pelvic vvall, abdominal 


vvall 


Regional Iymph nodes (N) 


Regional İymph nodes are those vvithin the true pelvis, all others are 
distant Iymph nodes. 


NX Regional İymph nodes cannot be 
assessed 

N0 No regional İymph node metastasis 

NI Metastasis in a single Iymph node, 2 em 
or less in greatest dimension 

N2 Metastasis in a single Iymph node, more 


than 2 cm but not more than 5 cm in 
greatest dimension: or multiple Iymph 
nodes, none more than 5 cm in 
greatest dimension 

N3 Metastasis in a Ilymph node, more than 
5 cm in greatest dimension 


Distant metastasis (M) 


MX Distant metastasis cannot be assessed 
M0 No distant metastasis 
MI Distant metastasis 


Calmette-Guerin (BCG) also provides a significant 
reduction in recurrence that is greater than 507£ in this 
population.” Despite improved rates of disease-free sur- 
vival, standard induction courses of 1ntravesical 
chemotherapy and immunotherapy do not improve dis- 
ease-specific survival.5? Hovvever, vyhen an induction 
course of BCG is follovved by a series of maintenance 
doses consisting of vveekly BCG given for 3 vveeks at 3, 
6, 12, 18, 24, 30, and 36 months after induction, dis- 
ease-free and overall survival can be prolonged./” In 
patients vvho fail an initial or maintenance course of 
intravesical therapy, it may be reasonable to try another 
agent, hovvever, one must consider the risk of progres- 
sion and not delay definitive treatment. 


H Radical cystectomy is the most effective means of can- 
cer control of nonmetastatic high-risk TCCA of the 
bladder vvith a 10-year disease-free survival rate of 
6696." "The broad indication for eystectomy is a superfi- 
cial, early-stage, or invasive tumor that is refractory to or 
unlikely to be controlled by transurethral resection and 
intravesical therapy. Early eystectomy may have a pro- 
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found impact on survival in vievv of the 30 to 409£ rate 
of clinical understaging. Effective local control in the 
pelvis is achieved in 9396 of cases vvith eystectomy./" 
Indications for partial cystectomy are limited and gener- 
ally apply to isolated tumors or those vvithin diverticu- 
lum. Classic teaching suggests that patients vvith CIS 
should not be candidates, although the use of intravesi- 
cal BCG to treat CIS may have broadened this applica- 
tion. Alternatives to eystectomy include observation, 
systemic chemotherapy, radiation therapy, or a combina- 
tion of chemotherapy and radiation. These modalities 
may be required in patients vvho are poor surgical risks, 
vvho refuse surgery, or vvho are elderly. 


Urinary diversion can be accomplished using inconti- 
nent or continent abdominal stoma or orthotopic conti- 
nent reconstruction. Over the last 5 years, the paradigm 
for choosing a urinary diversion has changed substan- 
tially. Contemporary series novv suggest that an ortho- 
topic neobladder should be the standard method of 
urinary diversion as opposed to the ileal conduit. The 
evolution of patient selection and surgical technique has 
led to improved outcomes for orthotopic diversion.İ? An 
orthotopic neobladder provides a safe and functionally 
beneficial method of urinary diversion and is the pre- 
ferred method in both men and vvomen, although, under 
certain conditions, there are still patients vvho are better 
served vvith an ileal conduit. Motivated patients are con- 
sidered for orthotopic neobladder diversion if they have 
a preoperative serum creatinine c 2.0 mg/mL, normal 
preoperative bovvel function, a negative urethral margin 
based on intraoperative frozen section at the time of 
eystectomy, and an intact sphincter after complete 
tumor resection. 


Bladder preservation may be feasible in selected 
patients. Radiotherapy is preceded by aggressive 
TURBT and offers an improved rate of survival vvhen 
performed in con/unction vvith chemotherapy."” Up to 
4296 5-year disease-specific survival can be achieved in 
patients vvith preserved bladders, vvith the best overall 
survival outcome in younger patients vvith lovver-stage 
tumors vvithout Iymphovascular or nodal involvement." 
Superficial or early-stage recurrence can be managed 
vvith TURBT vvith or vvithout intravesical chemothera- 
py, but one must seriously consider salvage eystectomy. 


Systemic chemotherapy for bladder cancer has 
improved appreciably vvith the development of more 
tolerable regimens that have similar efficacy to tradi- 
tional agents. Historically, the M-VAC (methotrexate, 
vinblastine, Adriamycin fTdoxorubicin), and cisplatin) 
regimen vvas most effective and vievved as the standard 
of chemotherapeutic care. Hovvever, toxicity vvas 
knovvn to be a limiting factor in delivering full-dose 
therapy. More recently, platinum-based strategies have 
been investigated in combination vvith the taxanes and 
gemcitabine as doublets or triplets. One strategy, 


gemcitabine and cisplatin, has a similar efficacy to 
M-VAC but results in much less toxicity./" Overall, mul- 
tiple chemotherapy combinations exist, vvith most pro- 
viding 20 to 3576 complete responses and a median 
survival of 12 to 14 months.“ VVhen used as a neoadiu- 
vant to radical eystectomy, evidence suggests that M- 
VAC and other similar regimens may have a survival 
advantage vvhen compared vvith radical eystectomy 
alone in patients vvith muscle-invasive disease, but this 
remains controversial.1” Neoadiuvant approaches make 
use of local disease as a marker and may dovvnstage 
tumors prior to eystectomy, but primary therapy is 
potentially delayed and patients may progress vvhile on 
treatment. The use of adyuvant chemotherapy follovving 
eystectomy is appealing for patients vvith locally 
advanced or node-positive disease, but the survival ben- 
efit offered is unclear. VVith this strategy, early removal 
Of the primary tumor is permitted and treatment is based 
on pathologic staging. Unfortunately, studies vvith ade- 
quate patient numbers have not been accomplished, and 
many questions remain unansvvered. 


Surveillance for Tis, Ta, or T1 disease involves cys- 
toscopy and urine eytology every 3 months for 2 years. If 
the patient remains free of disease, intervals of examina- 
tion are increased to 6 months for 3 years. Patients are 
then follovved annually. Upper tracts should be evaluated 
periodically, depending on the disease-free interval. 
Tumor recurrence necessitates reevaluation (see section 
B) and the algorithm is repeated. For the patient vvith T2 
disease vvho vvas managed vvith bladder preservation, a 
similar eystoscopic schedule of surveillance is follovved. 
Recurrence often mandates salvage eystectomy. Annual 
abdominal imaging and a chest radiograph should also be 
obtained to screen for distant metastases. For those 
patients treated vvith eystectomy vvith or vvithout 
chemotherapy, the primary risk for recurrence is distant 
disease. Chest radiography and abdominal and pelvic 
imaging should be performed every 6 to 12 months 
depending on the patient”s stage and symptoms to detect 
nodal or visceral metastases in addition to pelvic recur- 
rence. A bone scan is obtained in the individual vvith 
bone pain or unexplained fracture. Other indicators of 
1ocal recurrence include mass on rectal, perineal, or gen- 
ital examination or positive urine eytology or urethral 
vvash. Urinary diversion may result in electrolyte abnor- 
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malities, therefore, a basic chemistry panel, including 
creatinine, should be obtained every 6 to 12 months. 
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Carcinoma of the Prostate 


Martin 1. Resnick, MD 


Carcinoma of the prostate is the most frequent solid malig- 
nancy in American men and is the second leading cause of 
death from malignancy in that population. In the past, 
many patients presented vvith advanced disease: hovvever, 
vvith early detection based on digital rectal examination 
and prostate-specific antigen (PSA), more and more 
patients are detected vvith confined disease that is 
amenable to curative therapy. 


A Patients vvith carcinoma of the prostate typically present 
vvith an elevation in PSA. Most patients are asympto- 
matic or have minimal bladder outlet obstructive symp- 
toms, vvhich are likely secondary to benign prostatic 
hyperplasia. In patients vvith advanced disease, particu- 
larly bony metastases, many vvill present vvith bone 
pain. Fortunately, these patients are seen infrequently in 
the era of PSA. 


B Physical examination is an essential component of the 
evaluation of all patients vvith possible prostatic disease. 
VVith malignancy, the gland may be irregular, and a hard 
area may be present, on the other hand, vvhen detecting 
earlier tumors, based on an elevation of PSA, the gland 
is palpably benign in most instances. Ultrasonography 
1s used frequently today to assess the size of the prostate 
but also is important in assisting in biopsy. 


C PSA has proven essential in detecting early carcinoma 
of the prostate. The American Cancer Society recom- 
mends that all men over age 50 years have a yearly dig- 
ital rectal examination and a PSA determination, 
hovvever, if a patient has a predilection for carcinoma of 
the prostate based on family history or race, vve recom- 
mend that these studies begin at age 40 years. If abnor- 
malities are noted, further evaluation including prostate 
biopsy is usually carried out. 


D Prostate biopsy is typically performed under ultrasound 
guidance. Although 1initially directed at the peripheral 
zone in a sextant manner, current evidence indicates 
that a greater number of biopsies should be performed, 
and, in most instances, 8 to 12 are obtained during a 
biopsy session. VVhen cores are assessed—providing 
information not only on vvhether the patient does or 
does not have prostate cancer—valuable information 
vvith respect to the grade and volume of disease provide 
significant prognostic information. 


E Approximately 1076 of patients undergoing simple 


prostatectomy for seemingly benign disease are found 
to have carcinoma. If only a small amount of tissue is 
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present, clinicians prefer repeat biopsy or resection to 
assess for the presence of residual disease. If residual 
or extensive disease is noted at the time of the initial 
surgery, evaluate to detect the presence of more exten- 
sive disease. Appropriate treatment based on these 
findings and the patient”s age and physical status is 
indicated. 


In patients vvith confirmed carcinoma of the prostate, 
further evaluation is indicated. Not all patients require a 
bone scan, but it is generally indicated for those vvith an 
initial PSA x 10 or in the presence of bilateral or high- 
grade (Gleason 7 or above) disease on biopsy. Similar 
controversy relates to İymph node dissection, vvhich, in 
the past, had been routinely performed prior to definitive 
therapy. Studies indicate that the positivity of İymph 
node dissection is often belovv 1596, and vvith the use of 
information based on tumor volume—grade and PSA— 
often these can be used to predict vvho should and vvho 
should not have a İymph node dissection. 


Debate continues about the timing for initiating 
endocrine therapy in patients vvith defined metastatic 
disease. Proponents of early treatment argue that dis- 
ease progression is delayed:, conversely, those favoring 
observation and delayed treatment argue that symptoms 
should be treated vvhen they occur, and one must con- 
sider the side effects and cost of endocrine therapy. 
Luteinizing hormone-releasing hormone antagonists 
and agonists and/or antiandrogens are vvell accepted 
today, but debate continues about the value of total 
androgen blockade versus the use of İuteinizing 
hormone-releasing hormone alone. 


Chemotherapy is usually reserved for patients vvith 
either hormonally unresponsive disease or recurrent 
disease follovving an 1nitially satisfactory response to 
hormonal therapy. Nevv protocols (eg, vaccines) are 
being developed, but experience indicates that these 
approaches, either alone or in combination, vvill have an 
increasing role in managing patients vvho have failed 
androgen ablative therapy. 


The decision to proceed vvith either radical prostatecto- 
my, radiation therapy, or observation is often based on 
the experience and background of the urologist and the 
health status of the patient. VVith locally extensive but 
nonmetastatic disease (Stage T3), some prefer radiation 
therapy, but others belfieve that surgical excision should 
be carried out. Radical prostatectomy is becoming 
increasingly preferred for localized disease, particular- 
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Patient vvith SUSPECTED CARCINOMA OF THE PROSTATE 


o History 
(B) Physical examination ———)- 
Ə - 


Prostatic nodule or induration 
or elevation of PSA 


Prostate biopsy 


Negative 


Positive 


Observation 


Metastatic disease 


y 


Androgen blockade 
o or Observation 


Failure 


Chemotherapy and 
other treatment 


protocols 


İy vvith the nevv nerve-sparing techniques that preserve 
potency. For older patients (5 age 75 years) or those 
vvith significant comorbid disease, observation may be 
an appropriate option. 
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Adenocarcinoma of the Bladder 


Cheryl T. Lee, MD, and games E. Montie, MD 


Adenocarcinoma of the bladder is uncommon, represent- 
ing 1 to 2€£ of all cancers arising in the bladder." The best 
knovvn entity is adenocarcinoma of urachal origin, hovvev- 
er, this, in fact, is probably one of the rarest lesions. These 
tumors are located at the dome of the bladder and involve 
the bladder vvall beneath the normal epithelium but may 
also traverse the epithelium. Primary adenocarcinomas 
arising from the bladder mucosa (often multicentric) and 
secondary lesions from direct extension or metastases 
from other pelvic organs are much more common. Urachal 
cancers tend to occur in younger individuals vvith a mean 
age of 51 years, some 10 years younger than those vvith 
nonurachal adenocarcinoma or transitional cell carcinoma 
of the bladder./ 


Adenocarcinomas may have a glandular, colloid, or 
signet-ring pattern. Primary lesions of the bladder arise 
from glandular metaplasia of transitional epithelium that 
has often suffered chronic irritation." Identification of eys- 
titis glandularis adfacent to an adenocarcinoma generally 
implies origin vvithin the bladder. Historically, there vvere 
no specific histologic features to distinguish primary blad- 
der adenocarcinoma from secondary adenocarcinomas. 
Recently, an increased effort has been directed at estab- 
Hishing immunohistochemical profiles to accomplish this. 
Specific immunohistochemical stains that may offer valu- 
able insight into differentiating primary bladder and sec- 
ondary colon adenocarcinomas include B-catenin 
(important in colorectal tumorigenesis), eytokeratins 20 
and 7 (CK-20, CK-7), thrombomodulin (TM), and carci- 
noembryonic antigen (CEA).? Endoscopically, a tumor at 
the vesical neck, trigone, or prostate can be a primary ade- 
nocarcinoma of the bladder invading the prostate or a pro- 
static carcinoma extending into the base of the bladder. 
Prostatic acid phosphatase and prostate-specific antigen 
(PSA) immunohistochemical stains can help in this cir- 
cumstance. In vvomen, a tumor involving the bladder floor 
may relate to direct extension of a uterine, cervical, or 
vaginal tumor. Bimanual examination is necessary and 
offers great insight into the tumor origin. Use of immuno- 
histochemical markers such as vimentin and OC125 may 
help to distinguish endometrial and cervical/ovarian can- 
cers, respectively.” 


Typical signs and symptoms of localized or regional 
tumors are similar to those of any carcinoma of the blad- 
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der, vvith irritative voiding, gross or microhematuria, and 
ureteral or urethral obstruction in cases of bulky tumor vol- 
ume. Increased mucus vvithin the urine may be an added 
sign. Risk factors include chronic bladder irritation and 
obstruction. In children, a history of bladder exstrophy 
offers increased risk, adenocarcinoma is the most common 
type of bladder cancer associated vvith that congenital mal- 
formation. 


A The diagnosis of adenocarcinoma of the bladder rests 
heavily vvith the pathologic interpretation. Transurethral 
resection of the tumor vvill confirm histology, provide 
clinical staging, and offer some detail about tumor dif- 
ferentiation. Clinical staging is completed vvith comput- 
ed tomography (CT) or magnetic resonance imaging 
(MRT) to assess intra-abdominal nodal and visceral 
sites of metastasis. Evaluate the upper tracts vvith intra- 
venous pyelogram or retrograde pyelography. Chest 
radiography provides 1nitial evaluation of the thorax 
and mediastinum. The clinician should obtain a bone 
scan if the patient complains of bone pain or has knovvn 
1ocally advanced or metastatic disease or an unex- 
plained elevation in the serum alkaline phosphatase 
level. Pathologic staging for adenocarcinoma of the 
bladder has been outlined by the American Toint 
Committee on Cancer and is the same for transitional 
cell carcinoma (see Chapter 51, “Transitional Cell 
Carcinoma of the Bladder”).“ Because this staging 
method is difficult to apply to urachal cancers, a sepa- 
rate system vvas devised in 1984 (Table 53-1).5 A uni- 
form grading system has not been adopted./" 


Table 53-1 Staging System for Urachal Carcinoma 


Stage Tumor Extent 
I Confined to the urachal mucosa 
H Invasion confined to the urachus 
HI Local extension 

HA Bladder 

HIB Abdominal vall 

HIC Peritoneum 

HID Viscera other than the bladder 
IV Metastatic spread 

TVA Regional Iymph nodes 

ITVB Distant sites 


Adapted from Sheldon CA et al.5 


Adenocarcinoma of the Bladder 


Patient vvith ADENOCARCINOMA OF THE BLADDER 
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o Revlevv panel of special stains vvith pathologist 
Prostatic acid phosphates 
Prostate-specific antigen 
CEA 
CK-7/CK-20 
Vimentin 
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CT scan of the abdomen and pelvis 
plus 
İntravenous pyelogram or retrograde pyelograms 
or 
CT scan or magnetic resonance urogram 


Pelvic cancer vvith f . 
o Metastatic carcinoma o local extension o Primary bladder cancer 
Urachal cancer Other site 
Upper gastrointestinal series Proctoscopy Dada 
Gastrointestinal endoscopy Barium enema 
Full gynecologic examination Pelvic examination 
Abdominal/pelvic CT scan Dilatation and curettage 


Radical cystectomy 


Treat primary tumor Treat primary tumor 
Palliative bladder therapy Palliative bladder therapy 
vs 
pelvic exenteration 


Partial eystectomy 
Excision of urachus 
and umbilicus 
or 
Radical cystectomy 
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SECTION 6 Genitourinary Tumors 


B A diagnosis of adenocarcinoma necessitates considera- 


tion of metastatic disease. These lesions are uncommon 
but are vvell described. The history frequently reveals a 
previous adenocarcinoma, generally of the rectum, 
stomach, endometrium, breast, prostate, or ovary. Other 
sites of metastases, such as lung, bone, and İymph 
nodes, are usually evident at the time of clinical staging. 
Patients should be evaluated for other primary sites 
before definitive treatment of the bladder is undertaken. 


A large pelvic mass can involve the bladder, uterus, 
ovaries, or İovver gastrointestinal tract, and it may be 
impossible to determine the site of origin, particularly 
vvith undifferentiated lesions. Areas of transitional cell 
carcinoma (invasive or in situ) associated vvith adeno- 
carcinoma suggest a bladder origin. Consultations vvith 
a gynecologic oncologist and colon and rectal surgeon 
are often needed. Clinical staging may reveal disease 
localized to the pelvis. In patients vvith a good perform- 
ance status, pelvic exenteration may offer palliation, 
local control, and cüre in a subgroup of patients. 


Primary adenocarcinoma of the bladder has an overall 
poor prognosis, vvith most studies demonstrating a 5-year 
survival of 20 to 406? irrespective of treatment. The sur- 
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vival rates are influenced by the fact that most patients 
present at an advanced stage of disease vvith poorly dif- 
ferentiated lesions. Almost all lesions are invasive into 
the bladder vvall, and transurethral resection alone is 
rarely adequate. Lymphatic extension into the retroperi- 
toneum is also common. Local control is possible vvith a 
partial eystectomy vvith en bloc excision of the urachal 
mass and umbilicus for urachal lesions and occasionally 
for other isolated adenocarcinomas. Rationale for this 
strategy 1s provided by long-term disease-free survival in 
carefully selected patients vvith 1ovv-volume disease.6 
Careful sampling of the mucosa avvay from the visible 
Tesion is necessary, or relapse rates may be as high as 38 
to 5096.” Other cases of urachal carcinoma may require 
radical eystectomy because of tumor extent. Treatment 
of urachal cancers offers an overall 4466 2-year survival, 
3796 5-year survival, and 17“6 10-year survival. Five- 
year survival rates after partial eystectomy may be x 5066 
vvhen applied to early-stage patients."675 Radical eystec- 
tomy should be done in most nonurachal adenocarcino- 
ma cases if feasible. This treatment strategy provides 
5- and 10-year survival rates for nonurachal cancer of 17 
to 55976 and 1077, respectively."? Historically, adyuvant 
chemotherapy or external radiation therapy has not 
altered survival significantly.” 
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Cancer of the Renal Pelvis and Ureter 


Cheryl T. Lee, MD, and games E. Montie, MD 


m 2002, transitional cell carcinoma (TCCA) of the upper 
urinary tract continues to pose challenges for cancer detec- 
tion and treatment. The disease is relatively uncommon, 
vvith approximately 3,000 cases diagnosed in the United 
States per year, accounting for 576 of urothelial malignan- 
cies and 1067 of renal tumors."? Like cancers of the lovver 
urinary tract, men have a higher incidence than do vvomen. 
The urothelium of the upper urinary tract is subfect to the 
same risk factors as the bladder and urethra, namely tobac- 
co use, chronic inflammation (pyelonephritis or certain 
nephropathies), chronic exposure to upper tract stones, and 
repeated chemical exposure to aniline dyes, 2-naphthy- 
lamine, xenylamine, and benzidine. An added risk is also 
evident in patients vvith a history of bladder cancer, 2 to 
406 of these patients develop upper tract TCCA.) Smoking 
cessation should be advised in all tobacco users as a pre- 
ventive measure. 


The management of upper tract TCCA has been rede- 
fined in the past decade because of technologic advances 
that have revolutionized the evaluation of upper tract fill- 
ing defects and the diagnosis and treatment of upper tract 
tumors, particularly smaller, lovv-stage lesions. 


A The most common presenting signs and symptoms of 
upper tract tumor are hematuria (gross or microscopic), a 
filling defect on imaging vvith or vvithout associated 
hydronephrosis, and back pain. An upper tract filling 
defect may be tumor, blood clot, renal calculus, a fungus 
ball, or sloughed papilla. Chapter 8, “Radiolucent Filling 
Defects,” describes the appropriate diagnostic algorithm. 


B History and physical examination continue to be impor- 
tant in the evaluation for upper tract tumor. The patient 
must be questioned about evidence of hematuria, chron- 
ic pyelonephritis, upper tract stone disease, constitu- 
tional symptoms, prior history of tobacco use, and 
chemical exposures. Physical examination should rule 
out adenopathy or bone tenderness. Urine eytology and 
upper tract imaging (intravenous pyelography or com- 
puted tomography İCT) or magnetic resonance IMRİ) 
urography) provide further evidence of tumor location. 
Repeat imaging may be required to determine vvhether 
a filling defect has become dislodged (generally exclud- 
ing tumor at that site) or vvhether radiographic charac- 
teristics suggesting tumor (goblet sign on intravenous 
pyelogram İTVP)) exist. VVhen cancer is detected, 
TCCA is the most common histologic variant. 


C Abnormalities in any of the above studies should 
prompt retrograde pyelography and ureteroscopic eval- 
uation vvith ureteral vvashings and biopsy of suspicious 
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areas. The endoscopic evaluation may provide valuable 
clarification of tumor histology, grade, and potentially 
stage, hovvever, ureteroscopic biopsy can be hampered 
by small fragments that leave one relying on their visu- 
al inspection. Thus, a ureteroscopic summary is very 
important and should include (1) precise description 
and illustration of the tumor appearance, size, and 
apparent depth of invasion, (2) evidence of tumor loca- 
tion(s), (3) notation of the completeness of biopsy 
and/or fulguration: and (4) assessment of clinical stage. 
The bladder must also be evaluated carefully as patients 
vvith upper tract tumor have a 30 to 5096 risk of devel- 
oping lovver tract disease.” 


VVhen the diagnosis of TCCA is vvell established, it is 
critical to consider multiple tumor and patient factors 
vvhen making a treatment decision. Tumor size, grade, 
stage, and location all guide treatment strategy, but 
tumor stage remains the most important prognostic fac- 
tor for recurrence and disease-specific survival.? Tumor 
staging for the renal pelvis and ureter has been outlined 
by the American /oint Committee on Cancer (Table 
54-1).“ Apart from stage, one must also vveigh the value 
Of renal preservation against the reality of tumor threat. 
Traditionally, organ preservation vvas entertained if a 
patient had a solitary functioning kidney, multifocal 
urothelial tumors, or an abnormal or threatened con- 
tralateral kidney. This remains standard practice, partic- 
ularly in vievv of the significant mortality of dialysis, 
vvith a 5-year survival rate of 1966 in patients betvveen 
age 65 and 74 years.” Hovvever, modern endoscopic 
strategies have allovved a vvider application of conserva- 
tive treatment options. 


Endoscopic treatment of 1ovv-grade, noninvasive renal 
pelvic and ureteral tumors is novv possible vvith 
improved instrumentation in ureteroscopy and enhanced 
experience vvith percutaneous techniques. Retrograde 
ureteroscopic tumor removal can be accomplished using 
rigid, semirigid, or flexible instrumentation. The tech- 
nique used may be dictated by the tumor size, location, 
and the patient”s anatomy. Rigid systems vvill be more 
effective at managing larger tumor, although these 
instruments are often unable to access upper ureteral 
Tesions. Electrocautery and the holmium and neodymi- 
um YAG lasers have all been used successfully for 
tumor ablation. Small vvorking endoscopic channels 
vvith decreased irrigant flovv can compromise the visual 
field, hovvever, and can limit the therapeutic applica- 
tions. Percutaneous management, a better approach to 
selected renal pelvic tumors, has the benefit of larger 
vvorking channels that can accommodate resections and 
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Patient vvith CANCER OF THE RENAL PELVIS AND URETER 
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v Urine eytology 
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IVP/CT or MR urography 
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Retrograde pyelography 
o Ureteroscopy vvith/vvithout 
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o ” Clinical T1 
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No Treatment 
disease failure 
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SECTION 6 Genitourinary Tumors 


Table 54-1 TNM Staging System for the Renal Pelvis 
and Ureter (2002) 


Primary tumor (T) 


TX Primary tumor cannot be assessed 

To No evidence of primary tumor 

Ta Papillary noninvasive carcinoma 

Tis Carcinoma in situ 

TI Tumor invades subepithelial connective tissue 

T2 Tumor invades the muscularis 

T3 (For renal pelvis only) Tumor invades beyond 
muscularis into peripelvic fat or the renal 
parenchyma 

Tə (For ureter only) Tumor invades muscularis into 
periureteric fat 

T4 Tumor invades adiacent organs or through the kidney 


into the perinephric fat 


Regional İymph nodes (N)” 


NX Regional İymph nodes cannot be assessed 

N0 No regional İymph node metastasis 

NI Metastasis in a single Iymph node, 2 cm or less in 
greatest dimension 

N2 Metastasis in a single Iymph node, more than 2 cm but 


not more than 5 cm in the greatest dimension, or 
multiple Iymph nodes, none more than 5 cm in 
greatest dimension 

N3 Metastasis in a Ilymph node, more than 5 cm in greatest 
dimension 


Distant metastasis (M) 


MX Distant metastasis cannot be assessed 
M0 No distant metastasis 
MI Distant metastasis 


“Laterality does not affect the N classification. 


cautery instruments that urologists are accustomed to, 
permitting more complete biopsy, fulguration, and stag- 
ing at a single session. Hovvever, percutaneous manage- 
ment has the potential risk of extravasation and spillage 
Of cancer cells outside the kidney vvhen obtaining renal 
access and dilating the nephrostomy tract. 


Tumor recurrence remains the most serious conse- 
quence of conservative treatments. VVith any conserva- 
tive approach, one must ensure that a salvage therapy 
is available for failures. VVhen monitored closely, most 
patients are still candidates for open resection if they 
fail endoscopic approaches. Recurrence rates of renal 
pelvic and ureteral tumors treated vvith ureteroscopy 
are 33 to 3596 and 31 to 3296, respectively. Tumor 
grade and size do impact recurrence, vvith a rate of 
2679c for grade 1, 449£6 for grade II, and 259£ for lesions 
€ 1.5 cm compared vvith 5096 for tumors 5 1.5 cm."6 
Using a percutaneous approach, an overall 22 to 4496 
recurrence rate has been observed, vvhich also corre- 
lates vvith tumor grade.? Percutaneous treatment of 
lovv-grade disease is particularly fustified vvith a recur- 
rence rate of 0 to 2796 and no associated progression 
or metastasis.? A reasonable initial approach to the 
small (x 1.5 cm) lovv-grade ureteral or renal pelvic 
tumor vvould be ureteroscopic ablation. Multiple or 
large 1ovv-grade renal pelvic tumors in the patient vvho 
İs a poor candidate for nephroureterectomy vvould 
likely benefit from initial percutaneous management. 
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F Carcinoma in situ (CIS) presents a much greater treat- 


ment challenge than lovv-grade superficial disease, in 
part because of its often multifocal nature. This is 
reflected in the higher recurrence and progression rates 
of high-grade superficial disease treated endoscopically 
or percutaneously.$ Adfuvant strategies have been 
employed to retard endoscopic treatment failure and 
preserve organ function. Upper tract immunotherapy 
and chemotherapy have been applied and present some 
logistical problems relative to delivering adequate drug 
dosage vvhether by antegrade or retrograde techniques. 
There is limited experience vvith all agents, vvith only 
fevv reports describing the use of bacillus Calmette- 
Guerin (BCG), thiotepa, and mitomycin C, the efficacy 
of these agents remains unclear. Adfuvant upper tract 
BCG may have some benefit, vvith reports of a decrease 
in the recurrence rate of grade 1 tumors from 5097 to 
1496 and in grade II and II tumors from 50 to 23€c, 
although this benefit has not been observed in other 
studies.”6 Although BCG delivery can be cumbersome, 
a recent study of 41 renal units treated in 37 patients 
vvith Ta or Tis disease has demonstrated that percuta- 
neous BCG can be delivered vvithout seeding the 
nephrostomy tract and vvithout undue morbidity, 
acceptable 3€6 and 596 rates of BCG inflammation and 
septicemia vvere observed, respectively.” "The median 
recurrence-free and progression-free survival vvas 21 
and 34 months at 42 months of follovv-up. 


If invasive tumor is suspected at the time of biopsy, the 
full extent of disease must be assessed. Clinical staging 
is completed vvith CT or magnetic resonance imaging 
(MRD) to assess intra-abdominal nodal and visceral sites 
of metastasis. Chest radiography provides initial evalua- 
tion of the thorax and mediastinum. A bone scan should 
be obtained if the patient complains of bone pain or has 
knovvn locally advanced or metastatic disease or an 
unexplained elevation in the serum alkaline phosphatase 
level, The authors do not recommend elective endoscop- 
İc or percutaneous management of T1 disease in the 
patient vvith a normal contralateral kidney in vievv of the 
20 to 5597 progression rate of grade II and İH tumors.6 


Nephroureterectomy vvith bladder cuff excision continues 
to be the standard treatment for organ-confined invasive 
upper tract TCCA, particularly in the mid- to upper ureter 
and renal pelvis. Other conservative open approaches 
include partial nephrectomy, pyelotomy vvith tumor exci- 
sion, distal or segmental ureterectomy, and ureterotomy 
vvith tumor excision, all considered in the presence of a 
solitary kidney, diminished renal function, or bilateral 
disease. The temptation of segmental ureterectomy for 
midureteral lesions should be avofded in the patitent vvith- 
out renal compromise in vievv of the 3046 recurrence rate 
vvithin the ureter distal to the initial lesion.5 The mafor 
concern after conservative procedures is tumor spillage 
and local recurrence, vvhich can approach 6296 for open 
renal pelvic procedures and 157£ for ureteral procedures.? 
Excision of the entire ureter vvith a small cuff of bladder 


ensures total removal of the intramural ureter and avoids 
unnecessary recurrence. Historically, recurrence of 4846 
VVas reported after nephrectomy alone, 3296 after 
nephrectomy and partial ureterectomy, 2446 vvith 
nephrectomy and subtotal ureterectomy, and only 1296 
after total nephroureterectomy, illustrating the impor- 
tance of total ureterectomy.” An incomplete ureterectomy 
also leaves an ipsilateral ureteral stump that is difficult to 
survey for recurrent disease. 


The best results vvith preservative procedures for 
upper tract urothelial tumors can be seen in the treatment 
of isolated tumors of the lovver third of the ureter. 
Complete distal ureterectomy vvith reimplantation of the 
ureter can yield results very similar to those obtained 
vvith a nephroureterectomy if appropriate cases are 
chosen, particularly for lovv-grade noninvasive tumors. 
The proximal margin of the ureter must be examined 
intraoperatively. Using this approach in the patient vvith 
high-grade and invasive disease must be done vvith 
caution as a significant number of these pattents vvill die 
of recurrent disease.? Staging ipsilateral pelvic Iymph- 
adenectomy is generally performed in association vvith 
distal ureterectomy. Regional hilar İymphadenectomy 
does not generally improve survival and is not a standard 
part of nephroureterectomy:, hovvever, resection of 
grossly enlarged nodes discovered at exploration is 
encouraged to confirm staging and prompt adiuvant 
chemotherapeutic treatment. 


Recurrence after primary open surgery occurs in 
2796 of patients at a median of 12 months.? As is 
expected, advancing stage correlates vvith vyvorse 5-year 
disease-free survival (DFS), vvith Ta/CIS having 73€c, 
T1 7679c, T2 5996, T3 4096 and T4 096, T4 patients have 
a 3096 2-year DFS. Stage has a similar impact on dis- 
ease-specific survival (DSS), vvith 5-year rates of 10096 
for Ta/CIS, 9296 for T1, 7396 for T2, 419c for T3, and 
076 for T4.? Median DSS for T4 patients is 6 months. 


Advances in video imaging and fiberoptic technology 
have allovved the standard management of upper tract 
tumors to shift from open surgery to minimally invasive 
surgery. Increasing experience over the past decade sug- 
gests several benefits of laparoscopic nephroureterectomy 
over traditional open nephroureterectomy. Laparoscopic 
nephroureterectomy has been shovvn to offer less time to 
recovery vvith shorter hospital stay and shorter requirement 
Of pain medication vvhile having rates of recurrence, local 
control, and disease-specific survival comparable to those 
for open nephroureterectomy.? Thus, in many instances, 
the laparoscopic approach is the treatment of choice. 


The success of systemic chemotherapy for upper tract 
disease has paralleled those agents used for bladder can- 
cer. Cisplatin-based regimens have demonstrated activi- 
ty against metastatic upper tract urothelial cancer vvith 
combined complete and partial response rates of 5407, 19 
slightly less than rates seen for TCCA of the bladder. 
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10. 


Cancer of the Renal Pelvis and Ureter 


The most responsive metastatic sites are lung and İymph 
nodes. Unfortunately, 1ong-term responses are uncom- 
mon, and the estimated median duration of survival is 14 
months. A selected group of patients may be clinically 
dovvnstaged and become eligible for radical surgical 
intervention. Adiuvant postoperative radiotherapy has 
little impact on survival and is not used routinely. 


As in the bladder, periodic surveillance is critical after 
treatment of upper tract TCCA. Any patient treated 
endoscopically or percutaneously must be prepared to 
commit to rigorous surveillance vvith periodic 
ureteroscopy as vvell as periodic imaging (TVP or CT or 
MR urography). Flexible ureteroscopy is recommended 
every 3 months for the first year and every 6 months 
thereafter." Ureteroscopy is more sensitive in detecting 
recurrence than is imaging and should be the primary 
surveillance tool.5 This vvill allovv for the early detec- 
tion of recurrent disease and the application of salvage 
therapies. After nephroureterectomy, abdominal imag- 
ing such as CT urography is optimal at surveying the 
contralateral kidney and ureter as vvell as the ipsilateral 
renal bed. Studies should be obtained at least annually, 
depending on tumor stage. Chest radiographs should be 
obtained biannually. A bone scan is obtained in the indi- 
vidual vvith bone pain or unexplained fracture. The 
lovver urinary tract should be screened vvith flexible eys- 
toscopy and urine eytology every 3 months for the first 
2 years, every 6 months for the next 3 years, and then 
annually if no recurrence is observed. 
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Rhabdomyosarcoma of the Lovver 


Urinary Tract 


Martin A. Koyle, MD, FACS, FAAP 


Rhabdomyosarcoma (RMS) involves the genitourinary 
system in 209? of cases. There is a bimodal age distribution 
vvith peaks in children c 2 years of age and then again in 
teenagers. Pathologically, embryonal RMS represents the 
most common histologic variant, vvith bladder demonstrat- 
ing the botryoid subtype and prostate demonstrating the 
solid form. The survival rate in lovver urinary tract RMS 
(bladder and prostate) is not as good as that of other geni- 
tourinary sites (vagina, uterus, paratestis).”” 


A Consider RMS of the lovver urinary tract in children 
vvith symptoms of voiding dysfunction and urinary tract 
obstruction, such as frequency, stranguria, and urinary 
retention vvith or vvithout hematuria and/or passage of 
tissue. A mass is often palpable clinically representing 
tumor and/or the distended bladder. 


B Perform appropriate imaging. Magnetic resonance 
imaging (MRT) and computed tomography (CT) scan- 
ning provide excellent detail of the abdomen and pelvis. 
Filling defects may be evident in bladder RMS, and ele- 
vation of the bladder neck may be noted in prostatic 
Tesions. It is often difficult, hovvever, to delineate the tis- 
sue of origin. Obstruction may lead to hydronephrosis. 
CT scanning has the advantage of depicting the 
retroperitoneal İymph nodes, and concurrent evaluation 
of the lungs can also be performed in lieu of a chest 
radiograph. A bone scan is usually performed as vvell, 
after the diagnosis has been ascertained.“ 


C Diagnosis is confirmed by eystoscopy and by obtaining 
multiple representative biopsies during examination 
under anesthesia. Bone marrovv aspiration and/or biop- 
sy along vvith placement of a long-term indvvelling line 
for chemotherapy are done at the same time. Based on 
endoscopy, biopsy, and examination under anesthesia, 
the tumor, grader, node, metastasis (TGNM)) system is 
novv used to establish the disease stage (Table 55-1).” 


D Tnitial therapy has become less aggressive surgically 
vvith hopes of organ preservation (bladder). Variations of 
the VAC/VA -based chemotherapy protocol have become 
the mainstay of therapy (vincristine, dactinomycin, 
eyclophosphamide). High-risk and recurrent-disease 
patients may require additional chemotherapy regimens, 
including platinum, etoposide, melphalan, and/or ifos- 
famide. Partial eystectomy may be considered 1nitially 
for bladder dome involvement or disease İlocalized to the 
supratrigonal area but more often is performed after 
chemotherapy. Radiation therapy is not initially institut- 
ed except for high-risk or extensive disease.6 
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Table 55-1 Intergroup Rhabdomyosarcoma TGNM 
Staging System 


Stage Description 
1 Favorable site, nonmetastatic 
2 Unfavorable, small, nonmetastatic 
vvith negative nodes 
3 Unfavorable, big or positive nodes, 
nonmetastatic 
4 Any site vvith metastases 
TGNM System Description 
Tumor (T) Tüi-i-Confined to site of origin 
Tüeə-Fixation to surrounding tissues 
x5cm 
s5cm 


Histology (G) G:-Favorable histology (botryoid, 
embryonal, spindle cell) 

G:-Unfavorable histology (alveolar, 
undifferentiated) 

No-Regional nodes not clinically 
involved 

N:-Regional nodes clinically 
involved 

Mo-No distant metastases 

M.-Metastases present 


Regional İymph nodes (N) 


Metastases (M) 


E Poor response to chemotherapy may necessitate partial 
bladder resection or total eystectomy. Isolated prostatic 
RMS often vvill 1ead to prostatectomy and even eysto- 
prostatectomy. Local recurrences rarely lead to total 
exenteration. Radiation therapy may be employed earli- 
er in the course of therapy in poorer prognostic sites, 
such as the prostate and infratrigonal areas.”” 


F Good response radiologically is confirmed on second- 
look (and often mültiple-look) surgeries and biopsies. 
The isolated finding of maturing rhabdomyoblasts on 
biopsy does not suggest ongoing disease or the need for 
more aggressive therapy./” 
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Rhabdomyosarcoma of the Lovver Urinary Tract 


Patient vvith RHABDOMYOSARCOMA OF THE LOVVER URINARY TRACT 


y 


History and physical examination 
Symptoms of urinary tract 


obstruction or voiding dysfunction 


Suspect lovver urinary tract RMS 


- lmaging: CT/MRI 
İB) Pelvis/abdomen 
CT (radiography) chest 


Suspicious 


. Examination under 
o anesthesia (EUA) 
Endoscopy vvith biopsy 


Diagnosis confirmed 


Stage according to TGNM 


o İnstitute chemotherapy (vvith/vvithout radiation therapy) 


Poor response Good response 


o 


Disease progression 


Good response . 
z Multiple second looks 


vvith biopsy and imaging 


Radical surgery 
Rescue chemotherapy vrith/vvithout 


radiation therapy (controversial) 


Continued good response 


Local recurrence 


Pelvic exenteration Continue chemotherapy 


and imaging (EUA protocol) 


6. Hays DM. Bladder/prostate rhabdomyosarcoma: results of the 8. Hicks BA, et al. Bladder management in children vvith genitourinary 
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Benign Prostatic Hyperplasia 


Martin 1. Resnick, MD 


Benign prostatic hyperplasia (BPH) is a common disorder 
that affects most men over age 60 years. Although not all 
patients have symptoms of bladder outlet obstruction sec- 
ondary to the disorder, histologic changes of prostatic 
enlargement are evident in the overvvhelming mafority of 
men. The cause of the disorder is unknovvn but is believed 
to relate to a hormonal imbalance that occurs in the aging 
man. Patients usually present vvith symptoms of bladder 
outlet obstruction—vveakness of the urinary stream and 
hesitancy or irritable symptoms, including nocturia, fre- 
quency, and urgency. Recurrent urinary tract infections can 
also be secondary to the presence of residual urine and 
poor bladder emptying. 


A The symptoms associated vvith BPH are, in many 
respects, similar to the symptoms of patients presenting 
vvith carcinoma of the prostate. The tvvo disorders are 
often associated, thus making it impossible to differen- 
tiate betvveen them based on manner of presentation or 
symptoms alone. 


B The physical examination is essential in evaluating 
these patients, but it should be emphasized that the 
degree of symptoms does not seem to necessarily 
relate to the actual size of the prostate. Patients vvith 
severe symptoms and findings of bladder outlet 
obstruction may have small glands:, other patients vvith 
large glands are able to compensate vvell, The prostate 
gland should be symmetric and smooth, and the medi- 
an sulcus and lateral margins should be distinct. To 
help in assessing the patient, the International Prostate 
Symptoms Score (TPSS) tends to provide quantitative 
data on subfective symptoms. Patients” responses to 
these questions often provide a valuable tool that helps 
guide further therapy. 


C Tf a patient has a prostatic nodule or an elevation in 
prostate-specific antigen (PSA) at the time of evalua- 
tion, perform a prostate biopsy. If a biopsy is positive, 
evaluate the patient further for extent of carcinoma of 
the prostate. Evaluate and assess those vvith negative 
biopsies in a similar manner, as symptomatic patients 
vvho present vvith obstructive or irritative symptoms. 


D Although urinalysis should be performed during the 
assessment of patients vvho present vvith bladder outlet 
obstructive symptoms to determine the presence of 
hematuria and infection, imaging of the upper tract is 
not as necessary. Clinicians recommend serum creati- 
nine levels to ensure that renal impairment does not 
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occur. The debate remains about vvhether there is a need 
for routine, postvoid residual urine determination. 
Tmaging studies that had been performed in the past, as 
vvell as eystoscopic examination, are unnecessary vvhen 
evaluating patients unless the patient experiences some 
other related problems, such as gross hematuria. 


E Patients have several options follovving an initial evalu- 
ation. Observation alone can be carried out. If the 
patient is having minimal to mild symptoms and under- 
stands the availability of treatment, observation is a rea- 
sonable option. Notably, in a group of patients 
observed, one-third may vvorsen, one-third may 
improve, and one-third may note some improvement in 
their symptomatology vvith time. 


F Various medical therapies are available to patients vvith 
benign prostatic hyperplasia, but they primarily fall into 
tvvo categortes: endocrine therapy and alpha-blockade. 
Endocrine therapy interferes vvith the conversion of 
testosterone to dihydrotestosterone, and vvith treatment, 
approximately 3096 of gland volume vvill be reduced 
over a 6-day period, vvith continued improvement in 
urinary symptoms. If treatment is vvithdravvn, gland 
grovvth vvill occur. 


Alpha-blockade, vvhich benefits symptomatic patients, 
often tends to be more dramatic, vvith a shorter onset of 
action than endocrine therapy. Approximately 60 to 7076 
Of patients have a positive response, hovvever, side effects 
such as dry mouth and hypotension may occur. 


G Many interventional therapies exist. Transurethral 
resection of the prostate (TURP) is the oldest, but vari- 
ous other surgical procedures have been introduced. 
These include transurethral incision of prostate (TUTP), 
microvvave therapy, laser prostatectomy, high-intensity 
focus ultrasonography (HTFU), and heated vvater. Many 
Of these techniques continue to evolve, and experiences 
continue to increase, thus determining not only the 
short-term responses but their durability as vvell, 
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Benign Prostatic Hyperplasia 


Patient vvith SUSPECTED BENIGN PROSTATIC HYPERPLASIA 


o History 


Physical examination 
IPSS Symptom Score 


Prostate nodule 
or induration 
or elevated PSA 


Prostate biopsy ” 


Positive 


Negative 


Follovv 
periodically 


Evaluation 
and therapy 
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Alpha-blockers 


Hormonal agents 
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İntervention 
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Transurethral microvvave therapy 


Transurethral needle ablation 
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Male Urethral Carcinoma 


Michael 9. Droller, MD 


A Approximately 50976 of patients vvith urethral cancer 


have a history of previous sexually transmitted disease, 
urethral stricture, and urinary obstructive and irritative 
symptoms. Approximately 4076 of patients describe the 
sensation of a mass in the perineum, about 3096 percent 
have fistula formation, and 2546 have periurethral 
abscess. These represent the later stages of urethral can- 
cer. Symptoms appear to vary vvith the site of origin of 
the particular tumor. Those arising in the urethral mea- 
tus and fossa navicularis produce local discomfort, 
painless hematuria, a burning or itching sensation, uri- 
nary frequency, and a pink or yellovvish discharge that 
occurs either spontaneously or follovving coitus. Often, 
tumors arising in the pendulous urethra are associated 
vvith a decreased force of stream. VVhen the proximal or 
bulbomembranous urethra is involved, the patient usu- 
ally describes obstructive and irritative symptoms. 
Because these tumors have often progressed by the time 
they are diagnosed, a palpable induration may be pres- 
ent on rectal examination. 


Aspirated eytologies may establish the diagnosis of 
malignancy. The sine qua non for diagnosis, hovvever, is 
adequate biopsy. The surface of a particular lesion may 
disclose only inflammation or scar tissue, thus, repeat- 
ed and deep biopsy is often necessary to establish or 
confirm the diagnosis of urethral cancer. 


Magnetic resonance imaging (MRT) has been shovvn to 
be more effective than computed tomography (CT) in 
determining depth of invasion of urethral and penile 
cancers. The tunica albuginea has lovv signal intensity 
and can be distinguished from the spongiosum. MRT 
and CT both detect İymphadenopathy. 


Although radiation alone has fevv reports of success in 
superficial tumors of the distal urethra, several recent 
case reports combining 5-fluorouracil, mitomycin, and 
external beam radiation to the primary site and to both 
inguinal and deep pelvic nodes before surgery have 
shovvn disease-free survival at 5 years. Hovvever, there 
have been no randomized trials that compare chemora- 
diation alone against surgery and adfuvant therapy. 
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Distal lesions that have not extended may require par- 
tial penectomy for adequate local excision. More prox- 
imal lesions may need radical penectomy vvith perineal 
urethrostomy for adequate local excision. In the 
absence of clinically detectable İymph node metastases, 
the prognosis for a 5-year survival of distal lesions is at 
least 5076. Conversely, posterior urethral cancers have a 
10 to 2697 5-year survival, vvhich reflects the progres- 
sion of these cancers before detection and resultant 
inadequate efficacy of treatment. 


G The Iymphatic drainage of the penis consists of a 
cutaneous pathvvay in vvhich the İymphatics drain into 
the superficial inguinal and subinguinal nodes, and a 
deep pathvvay in vvhich the glans, corpus cavernosum, 
and corpus spongiosum drain into the deep inguinal 
nodes and then into the external iliac nodes. Lymphatic 
drainage of the penile urethra generally accompanies 
that of the glans penis. Drainage of the bulbar, mem- 
branous, and prostatic urethra occurs along the dorsal 
vein of the penis to the external iliac nodes, along the 
pudendal artery to the obturator and internal iliac nodes, 
and ultimately to the presacral nodes. Urethral cancer 
differs from cancer of the penis in that clinically 
enlarged inguinal nodes generally implİy metastatic dis- 
ease rather than simple benign inflammation. Generally, 
vvhen the presence of palpable İymph nodes has led to a 
therapeutic İymph node dissection, more diffuse region- 
al extension of disease 1s encountered, vvith resultant 
bleak prognosis. 


Additional Readings 


Dalbagni G, Zhang ZF, Lacombe L, and Herr HVV. Male urethral carci- 


noma: analysis of treatment outcome. Urology 1999:53:1126-32. 


Forman TD, Lichter AS. The role of radiation therapy in the management 


of carcinoma of the male and female urethra. Urol Clin North Am 
1992:19:383—9, 


Krieg R, Hoffman R. Current management of unusual genitourinary can- 


cers part 2: urethral cancer. Oncology 1999,13:1511—24. 


Vapnek /1M, Hricak H, Carroll PR. Recent advances in imaging studies 


for staging of penile and urethral carcinoma. ÜUrol Clin North Am 
1992:19:257—65. 


Male Urethral Carcinoma 


Patient vvith URETHRAL DISCHARGE, HEMORRHAGIC SPOTTING, SYMPTOMS OF OBSTRUCTION 


“—— 


History —əb: Retrograde urethrography 


Physical examination 


— 


Stricture 


— 


o Cystoscopy/biopsy 


-— 


o İmaging (MRI) 


o (Experimental) Chemoradiation, rebiopsy, reimage 


"E) Tumor in glandular penis o Tumor in pendulous urethra İG) Tumor in proximal 
or bulbar urethra 


Transurethral resection Partial penectomy/inguinal En bloc dissection of perineum, 
superficial lesion İymphadenectomy bilateral deep groin nodes 


v 


Partial/radical penectomy, 
perineal urethrostomy, inguinal 
İymphadenectomy 
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Female Urethral Carcinoma 


Michael 9. Droller, MD 


A The diagnosis of urethral cancer in the female is based 
primarily on a high index of suspicion in any patient 
vvho complains of persistent dysuria, perineal pain, or 
dyspareunia, especially in the context of negative urine 
culture, prior frequent instrumentation, or urethral 
diverticulum. Urethral bleeding is present in 60 to 7576 
of patients vvith urethral carcinoma, dysuria in about 
3300, and urinary frequency and perineal pain in 2576. 
Urinary frequency, palpable mass, and nevv onset of 
incontinence are seen in only about 576 of these 
patients. Urethral carcinoma shovvs a 4:1 predilection 
for vvomen over men. 


B Although squamous cell carcinoma is the most com- 
mon urethral neoplasm in females (7096), adenocarci- 
noma (1396) is the most common form of cancer that 
forms in a urethral diverticulum. This may reflect the 
common assocliation of a urethral diverticulum vvith the 
periurethral glands and chronic irritation at this site. 
Transitional cell carcinoma contributes to another 15976 
of female urethral carcinoma. 


C In early stages, urethral cancers in the female may 
resemble urethral caruncles. Hovvever, carcinoma more 
commonly involves the dorsal portion of the urethra, 
vvhereas a urethral caruncle more often involves the 
ventral portion, vvhich is not a preneoplastic lesion. 


D Tn later stages, urethral cancers may spread along the 
urethra or to the labia and vulva. Lymphatic spread may 
also occur—the İymphatics from the distal urethra drain 
into the inguinal nodes. Palpable inguinal nodes usual- 
İy suggest metastatic carcinoma. Magnetic resonance 
imaging (MRT) of the pelvis may shovv vvhether or not 
tissue extension and/or nodal spread have occurred. 


E Extensive ulceration and tissue necrosis, vvith fistuliza- 


tion and extension along and through tissue planes, may 
accompany proximal urethral cancers. These tumors 
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may drain into pelvic İymph nodes, specifically, the 
external iliac, obturator, and presacral nodes. 


F Up to tvvo-thirds of the distal urethra in the female may 
be removed vvithout seriously compromising urinary 
continence. The surgeon may consider partial vulvec- 
tomy in attempting to obtain clear surgical margins. In 
all but the earliest tumors, prognosis for tumors in the 
proximal urethra is generally poor. Despite surgery, 5- 
year survival rates range betvveen 10 and 2096, in com- 
parison vvith distal urethral cancer survival rates, vvhich 
range from 40 to 506. Radiation alone, vvhether by 
external beam or by radium implants, has not demon- 
strated a survival advantage over surgery. Moreover, the 
radiation doses necessary for control of advanced 
tumors cause great morbidity. The perivulvar tissue 
may not tolerate the high dose of radiation required for 
effective treatment. A number of case reports of 
chemoradiation, as an adfunct to or instead of surgery, 
have been reported in the last fevv years, combining 5- 
fluorouracil and mitomycin. The chemotherapy acts as 
a radiosensitizer and may interfere vvith cellular repair 
processes after a sublethal dose of radiation. Hovvever, 
there have been an insufficient number of cases or long- 
term follovv-up to recommend this treatment at this time 
in place of traditional surgical extirpation. 


Additional Readings 

Dalbagni G, Zhang ZF, Lacombe L, Herr HVV. Female urethral carcino- 
ma: an analysis of treatment outcome and a plea for a standardized 
management strategy. Br / Urol 1998:82:835—41. 

Forman TD, Lichter AS. The role of radiation therapy in the management 
of carcinoma of the male and female urethra. Urol Clin North Am 
1992:19:383—9. 

Krieg R, Hoffman R. Current management of unusual genitourinary can- 
cers part 2: urethral cancer. Oncology 1999:13:1511—24. 

Lee KC. Carcinoma of the female urethra responsive to moderate dose 
chemoradiotherapy. / Urol 2000:163:905—6. 

Narayan P, Badrinath K. Surgical treatment of female urethral carcino- 
ma. Urol Clin North Am 1992:19:373-81. 


Female Urethral Carcinoma 


Patient vvith DYSURIA/HEMORRHAGIC SPOTTING 
(No hematuria) 


o History, physical examination — 


Cystoscopy 
Retrograde eystourethrogram 


Mass and/or diverticulum 


Aspiration eytology 
Transurethral biopsy 
MRl of pelvis 


Tümor in distal Tumor in 
tvvo-thirds of urethra proximal urethra 


Transurethral resection Cystourethrectomy 
of “early lesion” Partial or total pelvic exenteration 
Experimental: chemoradiation 


Excision of distal urethra vvith partial vulvectomy 
G (in “late” lesions to obtain clear margins) 
vvith or vvithout chemoradiation 
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Carcinoma of the Penis 


Michael G. Oefelein, MD 


Carcinoma of the penis is a rare disease (1/1 X 105 
Americans), vvhich infrequently, if ever, afflicts men vvho 
are circumcised at birth. The histology is squamous cell, 
and the tissue of origin is the penile skin, in general, and 
the prepuce, in particular. Etiology relates to the neoplas- 
tic properties of smegma and the association of human 
papillomavirus vvith verrucous (Buschke-Lövvenstein) 
penile carcinoma. Delayed presentation is not uncommon 
vvith the mean delay in diagnosis of 8 months. The most 
common site of tumor development is the glans penis, fol- 
İovved by the prepuce, and, most rarely, the penile shaft. 
Penile cancer grovvs locally vvith a propensity for corporal 
or urethral invasion. Lymphatics from the prepuce drain 
via the dorsal İymphatics that decussate at the base of the 
penis and drain to the superficial and deep inguinal 1ym- 
phatics. The Iymphatics of the glans, corpora, and urethra 
drain to the deep inguinal and external iliac nodes. 


A Treatment and prognosis are based on the depth of inva- 
sion assessed on biopsy. Table 59-1 illustrates the 
tumor, node, metastasis (TNM)) staging of penile carci- 
noma. Depth of invasion, vascular invasion, grade, and 
p53 status appear most predictive of progression. 
Superficial lesions confined to the epithelium carcino- 
ma in situ (CIS) can be managed vvith circumcision and 
topical 5-fluorouracil, imiquimod (5976) creams, or 
neodymium:YAĞ or CO, laser therapy. Invasive lesions 
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Table 59-1 TNM Staging of Penile Carcinoma 


Primary Tumor (T) 


Tx Primary tumor cannot be assessed 

To No evidence of primary tumor 

Tis Carcinoma in situ 

Ta Noninvasive verrucous carcinoma 

TI Tumor invades subepithelial connective tissue 
T2 Tumor invades corpus spongiosum/cavernosum 
T3 Tumor invades urethra/prostate 

T4 Tumor invades other adiacent structures 


Regional Lymph Nodes (N) 


Nx Nodes cannot be assessed 
N0 No metastases 
NI Metastasis in a single superficial inguinal node 
N2 Metastases in multiple/bilateral superficial nodes 
N3 Metastases in deep inguinal or pelvic nodes 
N4 Fixed inguinal Iymph nodes 
Distant Metastases (M) 
Mx Distant metastasis cannot be assessed 
M0 No distant metastasis 
MI Distant metastasis 


have traditionally been managed by partial or total 
penectomy: hovvever, penile sparing alternatives, 
including radiotherapy and Mohs” surgery, have been 
advocated. No conclusive evidence exists to support 
one treatment over another. 


Carcinoma of the Penis 


Patient vvith CARCINOMA OF THE PENIS 


y 


Surgery 
Circumcision, partial 


or total penectomy 


Lymph nodes not palpable 


Tumor vvell 
differentiated, -T2 


Tumor moderately/poorly 


differentiated, xT2 


Bilateral superficial Iymph node dissection (LND) 
Nodes deep to fascia lata 


Lymph nodes negative 


Observe 
Examine every 
2 months for 
2 years, then 
every 6 months 


Lymph nodes positive 


Observe Deep LND: 
Examine nodes deep to 
every 2 months fascia lata 


for 2 years, then Pelvic LND: 
every 6 months external iliac and 
obturator nodes 
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SECTION 6 Genitourinary Tumors 


B The presence of palpable inguinal İymph nodes that fail 
to resolve after 4 vveeks of antimicrobial therapy 
remains an indication for ilioinguinal Iymphadenectomy 
(Algorithm 2). In patients vvith palpably normal inguinal 
nodes, inguinal İymph node metastasis is predicted by 
tumor stage (5 T2), vascular invasion, and percentage of 
poorly differentiated cancer (5 5096). Bilateral superfi- 
cial İymphadenectomy is vvarranted in this circum- 
stance. Prophylactic inguinal İymphadenectomy does 
not appear fustified in compliant patients vvith x T1 
stage, vvithout vascular invasion and c 50££ poorly dif- 
ferentiated cancer (Algorithm 2). VVhen metastases are 
detected clinically in one groin, contralateral metastases 
vvill be present in 6096 of cases, ovving to crossover of 
İymphatics at the base of the penis. If metastatic disease 
1s found in the ipsilateral groin dissection, perform con- 
tralateral İymph node dissection. Sentinel İymph node 
(superficial epigastric group) dissection for penile can- 
cer is associated vvith a significant false-negative rate 
(5 2590) and thus generally not recommended. 


C Inguinal İyphadenectomy can be curative in patients 
vvith small-volume inguinal metastases and those vvith 
more significant adenopathy that responds to combina- 
tion chemotherapy. Mafor complications occur in one- 
third of the patients undergoing inguinal dissections. 
Necrosis of the skin flap (S to 6296), lovver extremity 
İymphedema (23 to 5096), vvound infection (10 to 17976), 
seroma formation (6 to 1696), and death (1 to 296) are 
most common. Minimize skin flap necrosis by trans- 
posing the head of the sartorius muscle to cover the 
defect left over the femoral vessels. 


D The technique of inguinal Iymphadenectomy is most 
frequently performed vvith an oblique incision belovv 
and parallel to the inguinal crease because it maintains 
both the integrity of the inguinal ligament and of the 
cutaneous blood supply. Most surgeons attempt to pre- 
serve the saphenous vein to minimize lovver extremity 
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edema. The surgeon seeks the İymphatic tissue supero- 
medial to the saphenous vein. By definition, İymph 
nodes superficial to the fascia lata are defined as super- 
ficial, and İymph nodes deep to the fascia lata are 
defined as deep. 


E Fixed inguinal İymph nodes (stage N4) are unresectable 
and indicate incurable disease not amenable to surgical 
therapy. Clinicians have used palliative radiation therapy 
in this setting. Chemotherapy is, in general, ineffective. 
Most series report experience vvith cisplatinum-based 
therapies vvith obfective response rates of 6696, render- 
ing about one-third resectable. Alternatively, the vin- 
cristine, bleomycin, and methotrexate (VBM) regimen 
has been used vvith similar results. 


Additional Readings 

Bevan-Thomas R, Slaton TVV, Pettavvay CA. Contemporary morbidity 
from lymphadenectomy for penile squamous cell carcinoma: the MD 
Anderson Cancer Center experience. / Urology 2002:167:1638—42. 

Crook 1, Grimard L, Tsihlias 1, et al. Intersitial brachytherapy for penile can- 
cer: an alternative to amputation. 7 Urol 2002:167:506—11. 

Lynch DF, Schellhammer PF. Contemporary concepts in ilioinguinal 
İymphadenectomy for squamous cell carcinoma of the penis. AUA 
update series. Volume XVI, Lesson 33. Houston: American 
Urological Association, Office of Education: 1997. 

Pettavvay CA, Pisters LL, Dinney CPN, et al. Sentinel Iymph node dis- 
section for penile carcinoma: the M.D. Anderson Cancer Center 
experience. / Urol 1995:154:1999—2003. 

Sehroeder TL, Sengelmann RD. Squamous cell carcinoma in situ of the 
penis successfully treated vvith imiquimod 596 cream. / Am Acad 
Dermatol 2002:46:545—8. 

Slaton TVV, Morgenstern N, Levy DA, et al. Tumor stage, vascular inva- 
sion and the percentage of poorly differentiated cancer: independent 
prognosticators for inguinal İlymph node metastasis in penile squa- 
mous cancer. 1 Urol 2001:165:1138-42. 

Thompson IM, Fair VVR. Penile carcinoma. American Urological 
Association Update. Series TX, Lesson 1. Houston: American 
Urological Association, Office of Education: 1990. 

Van Bezooffen BP, Horenblas S, Meinhardt VV, Nevvling DVV. Laser ther- 
apy for carcinoma of the penis. / Urol 2001:166:1670-1. 


Carcinoma of the Penis 


Patient vvith ILIOİINGUINAL LYMPHADENECTOMY 


: 


Surgery 
Circumcision, partial 
or total penectomy 


Palpable Iymph node 


Antibiotics 4-6 vveeks 


Lymph node not palpable 


Lymph node palpable 


Primary tumor Primary tumor 
vvell differentiated moderately/pooriy Bilateral 
cT2 differentiated İymph nodes 
cT2 


Unilateral 
İymph nodes 


Bilateral Ipsilateral total LND 


Surgery Bilateral total 


Circumcision, partial superficial 
or total penectomy LND 


Lymph nodes negative 


Lymph nodes positive 


Surgery Deep LND: 
Circumcision, nodes deep to 
partial or fascia lata 


total penectomy Pelvic LND: 


external iliac 
and obturator 
nodes 


and contralateral 
superficial LND 
Superficial LND: nodes 
deep to fascia lata 
Total LND: superficial, 
deep, and pelvic LND 


Contralateral 
İymph nodes positive 


Contralateral 
İymph nodes negative 


Surgery Deep LND: 
Circumcision, nodes deep to 
partial or fascia lata 
total penectomy Pelvic LND: 
external iliac 
and obturator 
nodes 
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Solid Testicular Mass 


ud, Patrick Spirnak, MD, FACS, and Ronald A. Rubenstein, MD 


A solid testicular mass identified by physical or radiologic 
examination is alvvays concerning and requires a thorough 
evaluation. This finding should be considered cancer until 
proven othervvise. Testicular tumors are rare and account 
for about 1 to 266 of all malignancies in men." They are, 
hovvever, the most common tumors in males betvveen age 
15 and 34 years.? In the United States, the estimated num- 
ber of nevv testis cancer cases in 2002 vvas 7,500, vvith 400 
estimated deaths.? The exact cause of testicular cancer 
remains unknovvn. İt has been hypothesized that testicular 
atrophy is a common pathvvay vvherein several etiologic 
factors may be involved in testis tumor development.” 
Infection, trauma, heat, toxins, and eryptorchidism can all 
1ead to testicular atrophy. There is a familial tendency 
tovvard testicular tumors. Several studies have demonstrat- 
ed a relative risk of 1.96 to 4.3 to the father and a relative 
risk of 9.8 to 12.3 to the brother of an individual vvith the 
disease.6”$ Testicular cancer occurs approximately four to 
five times more frequently in Caucasians than in African 
Americans.” 10 Currently, research continues in these areas 
of epidemiology. 


A Evaluation begins vvith a complete urologic history and 
a physical examination. The classic presentation of tes- 
ticular cancer is painless svvelling or enlargement of the 
testis. Hovvever, in 1987, Kennedy and colleagues 
reported initial symptoms of 5,172 patients vvith testicu- 
lar cancer, these symptoms included a svvollen or 
enlarged testis (5876), mass in the testis (2776), painful 
testis (33906), tender breasts (366), and a history of trau- 
ma (46). Acute trauma has not been proven as a 
causative factor, hovvever, it may initiate avvareness of a 
mass. On examination, an enlarged testis or nodule on 
the testis is generally noted. Examination may be more 
difficult in a patient vvith a tender testis or large hydro- 
cele. Ultrasonography may be performed to add to the 
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evaluation and has been shovvn to be highly reliable in 
differentiating betvveen intratesticular and extratesticular 
Tesions.1?15 Rarely, testicular cancer may present vvith 
manifestations of systemic disease, such as pulmonary 
complaints or an abdominal mass. 


Once a testicular mass is discovered, obtain tumor mark- 
ers prior to surgery. Serum tumor markers, human chori- 
onic gonadotropin (hCG), ozfetaprotein (AFP), and lactate 
dehydrogenase (LDH), are vvell established in managing 
testicular germ cell tumors and aid in diagnosis, in prog- 
nosis, in monitoring treatment, and in predicting relapse. 
The absence of elevated serum tumor markers in a patient 
vvith a testicular mass does not rule out cancer. hCG is 
secreted by syneytiotrophoblastic cells present in certain 
germ cell tumors: embryonal carcinoma, teratoma, chorio- 
carcinoma, and less than 2096 of seminomas. The serum 
half-life of hCG is 16 to 24 hours. AFP is synthesized by 
yolk sac components or germ cell tumors. An elevated 
AFP is diagnostic of nonseminomatous disease. İt is never 
produced by pure seminoma or by choriocarcinoma. 
Levels of APP peak at 12 to 14 vveeks gestation and begin 
to fall after vveek 16 to undetectable levels after the first 
year of life. The serum half-life of AFP is 4.5 days. LDH 
is an enzyme expressed by multiple cell types that include 
erythrocytes and cells in the liver, kidney, and muscles. 
LDH as a tumor marker has limited sensitivity but, none- 
theless, has been found to be an independent prognostic 
variable in several large multivariate analyses of testis 
germ cell tumors."” Serum tumor markers are follovved 
after radical orchiectomy and should fall proportionate to 
their respective half-lives. A disproportionate fall or 
increase indicates residual disease. Hovvever, patients 
vvithout elevations in serum markers may still have dis- 
ease. Tumor markers are helping to define prognostic 
groups and therapeutic regimens.” 


Solid Testicular Mass 


Patient vvith SOLID TESTICULAR MASS 


o History, physical examination — — vun o Serum markers (hCG, AFB, LDH) 


Biopsy or 
radical orchiectomy 


Germ Cell Tumor Non-Germ Celil Tumor 


Seminoma Nonseminomatous 


(normal AFP) germ cell tumor 


Stage-dependent treatment Stage-dependent treatment 
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SECTION 6 Genitourinary Tumors 


C To obtain a diagnosis, the surgeon performs a radical 


orchiectomy vvith control of the spermatic cord through 
an inguinal incision. In select patients, diagnosis can be 
made by testicular biopsy. Transscrotal orchiectomy or 
testicular biopsy is contraindicated because of potential 
contamination of the scrotal İymphatics. Testicular can- 
cers are divided into tvvo large groups, comprising germ 
cell tumors and non—germ cell tumors. 


Clinicians base treatment decisions on evaluation of the 
removed surgical specimen, on the clinical extent of 
disease, and on the values of tumor markers. These fac- 
tors are all considered in the TNM pathologic staging 
system. The orchiectomy specimen provides the fol- 
Tovving information about the mass (T): cancer type, 
size, and the extent of testicular, epididymal, and sper- 
matic cord or scrotal involvement, as vvell as determin- 
ing the presence or absence of vascular-İymphatic 
invasion. Determine nodal (N) and metastatic (M) 
involvement by studying the most likely areas for 
spread. Obtain computed tomography (CT) scans to 
evaluate the abdomen and pelvic regions. Evaluate the 
chest by radiography and obtain a CT scan vvhen the 
radiograph is suspicious or vvhen the abdominal CT 
scan is positive.1” CT scan is a reliable method of deter- 
mining retroperitoneal İymph node involvement and 
size. The limitation of CT scan, hovvever, is that it vvill 
under- or overstage the disease approximately 2596 of 
the time.” Clinical staging essentially consists of stage 
A or T, confined to the testis, stage B or II, retroperi- 
toneal nodal involvement, stage C or III, metastases to 
visceral organs or involvement above the diaphragm.” 


Seminoma accounts for nearly 4896 of germ cell tumors, 
vvhich usually present during the fourth and fifth 
decades.1 TInitial metastasis is to the periaortic Iymph 
nodes near the renal hilum for left-sided lesions and to 
the precaval İymph nodes betvveen the aortic bifurcation 
and renal pedicle vvith frequent crossover to the periaor- 
tic nodes for right-sided lesions. Spread may also occur 
hematogenously to the lung, liver, brain, bone, kidney, 
adrenal gland, gastrointestinal tract, or spleen. Treat 
seminomas vvith a nonseminomatous component as non- 
seminomatous tumors. Seminomas are very radiosensi- 
tive, as a result, radiation is a key part of carly-stage 
treatment. For stage 1 disease, treatment consists of rad- 
ical orchiectomy and infradiaphragmatic radiation ther- 
apy. VVhile still under investigation, clinical stage 1 can 
be treated vvith orchiectomy, follovved by surveil- 
lance.15:9 Stage TI disease, vvithout bulky nodes (5 5 cm), 
should be treated vvith orchiectomy and radiation. Treat 
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stage II bulky disease and stage III disease vvith orchiec- 
tomy and chemotherapy. Close follovv-up is the rule. 


Generally, nonseminomatous germ cell tumors are more 
locally aggressive and have a high metastatic potential. 
Patterns of İymphatic and hematogenous spread are sim- 
ilar to seminomatous germ cell tumors: hovvever, chori- 
ocarcinoma demonstrates the most aggressive natural 
history, vvith early hematogenous spread. Non- 
seminomatous germ cell tumors are treated vvith surgery 
and/or platinum-based chemotherapy, depending on the 
stage of disease. Stage 1 disease is treated vvith radical 
orchiectomy, follovved by chemotherapy if tumor mark- 
ers do not normalize. If markers normalize, options 
include surveillance or nerve-sparing retroperitoneal 
İymph node dissection (RPLND) because 3066 of 
patients vvill relapse vvithout additional treatment. The 
presence of İymphatic, vascular, scrotal, or spermatic 
cord invasion increases the likelihood of retroperitoneal 
İymph node involvement, and RPLND may be preferred 
in these circumstances.?” In addition, absence of yolk sac 
elements or presence of embryonal carcinoma may pre- 
dict relapse.7" For stage II disease vvith fevv and small 
nodes, treat vvith radical orchiectomy and RPLND, fol- 
Tovved by chemotherapy if RPLND demonstrates cancer. 
Treat those vvith more extensive stage II disease or stage 
HI disease vvith radical orchiectomy and chemotherapy. 
After completing chemotherapy, if tumor markers have 
normalized, resect residual radiographic abnormalities. 
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Testicular Tumor in Children 


donathan H. Ross, MD, FAAP 


Testis tumors are quite rare in children, accounting for 1 to 
290 of pediatric solid tumors. Historically, management 
vvas based on experience vvith adults, but pediatric testis 
tumors are pathologically and clinically distinct from their 
adult counterparts."? Nearly 9066 of adult testis tumors are 
seminomas, embryonal carcinomas, or nonseminomatous 
mixed germ cell tumors, vvhich account for fevver than 
1096 of tumors in children. Conversely, the tvyo most com- 
mon prepubertal tumors—yolk sac and teratoma —account 
for fevver than 196 each of adult tumors. Gonadal stromal 
tumors are relatively common in children but quite rare in 
adults. These differences in histologic subtype result in 
significant differences in natural history, vvith metastases 
occurring in 6196 of adult patients but only 996 of children. 
Therefore, the algorithm for managing testicular tumors in 
children is different from that for adults. The seminal his- 
tologic changes appear to occur at puberty: therefore, 
tumors occurring in postpubertal adolescent males are best 
managed under adult algorithms. 


A Most children vvith a testis tumor vvill present vvith a 
testicular mass. Extratesticular masses occurring in 
the scrotum of boys are rarely malignant, usually rep- 
resenting epididymal eysts, varicoceles, hernias, or 
hydroceles of the cord. Most testicular tumors are 
painless, hard masses, although rarely they may pres- 
ent vvith pain related to acute hemorrhage. On physi- 
cal examination, a mass that cannot be separated from 
the testis is assumed to be a testis tumor until proven 
othervvise. Ultrasonography is very helpful in making 
this distinction vvhen the physical examination is 
unclear. Rarely, testis tumors may present vvith a reac- 
tive hydrocele. Because hydroceles are very common 
and testis tumors very rare, the vast mafority of boys 
vvith a hydrocele vvill not have a tumor. But if the 
hydrocele is large and firm enough to preclude palpa- 
tion of the testis, a sonogram should be obtained. 


B Most testis tumors in children are primary testis tumors. 
The distribution of primary testis tumors registered in 
the Prepubertal Testis Tumor Registry of the Urologic 
Section of the American Academy of Pediatrics is dis- 
played in Table 61-1. Tumors may be of germ cell or 
stromal origin (the exception being gonadoblastomas, 
vvhich contain elements of both). Yolk sac tumors are 
alvvays treated as potentially malignant, and teratomas 
and epidermoid eysts are universally benign in prepu- 
bertal patients. Gonadal stromal tumors have generally 
behaved in a benign fashion in children except for some 
undifferentiated stromal tumors and occasional Sertoli 
cell tumors in children over 5 years old. 
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Table 61-1 Relative Frequency of Tumor Types 
Registered in the Prepubertal Testis Tumor Registry of 
the Urologic Section of the American Academy of 
Pediatrics 


Tumor Type Number Percent 
Yolk sac tumor 244 62 
Teratoma/epidermoid eyst 105 26 
Stromal tumors” 42 11 
Gonadoblastoma 4 il 


Adapted from Ross et al.1 
“Stromal tumors include fuvenile granulosa cell, Leydig cell, Sertoli cell, 
and undifferentiated stromal tumors. 


C Ultrasonography can help distinguish intratesticular 
from extratesticular scrotal masses. İt can also deter- 
mine vvhether the entire testis is replaced vvith tumor or 
if there is some normal testicle that may be salvaged if 
the tumor is benign. Serum c:-fetoprotein (AFP) is ele- 
vated in 90££ of children vvith yolk sac tumors. AFP is 
very specific for yolk sac tumor but may be physiolog- 
ically elevated in normal infants (including those vvith 
benign tumors). Generally speaking, a child over 1 
year of age vvith a testicular mass and an elevated AFP 
can be assumed to have a yolk sac tumor. Infants vvith 
an elevated AFP may have benign tumors, though AFP 
levels are rarely 5 100 ng/mL in normal children over 
6 months of age. The ultrasonographic characteristics 
Of various testis tumors have been described. Hovvever, 
the findings are not specific enough to alter manage- 
ment, vvhich is based on the AFP level and vvhether 
salvageable testis is present. 


D Tumors that are likely benign based on AFP level and 
that appear to have salvageable normal testis on ultra- 
sonography should be managed 1nitially vvith an exci- 
sional biopsy. An inguinal exploration is performed vvith 
early control of the spermatic cord (by rubber-shod 
clamp or soft tourniquet). The testis is delivered vvithin 
the tunica vaginalis and draped off. The tunica vaginalis 
is opened and the testis examined. If still feasible, the 
tumor is excised vvith a margin of normal testicular 
parenchyma and a frozen section evaluation obtained. If 
a teratoma is diagnosed and the child is near pubertal 
age, the surrounding parenchyma should be examined 
for its pubertal status. If the tubules are immature, the 
tumor may be treated as benign. Hovvever, if the tubules 
shovv evidence of maturation, the tumor should be treat- 
ed as potentially malignant because some adult ter- 
atomas behave in a malignant fashion. If a benign 
histology is confirmed, the testis is closed vvith 
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absorbable suture and returned to the scrotum. If the 
biopsy reveals a malignant tumor (usually yolk sac) or 
potentially malignant tumor (such as an undifferentiated 
stromal tumor or a Sertoli cell tumor in an older child), 
then an inguinal orchiectomy should be performed. 


If the tumor is felt to be malignant or if it replaces the 
testis, precluding testis-sparing surgery, then an 
inguinal orchiectomy is performed. An inguinal explo- 
ration is performed vvith early clamping of the sper- 
matic cord. The testis is then delivered into the inguinal 
canal vvith the tunica vaginalis intact. The cord is ligat- 
ed and divided at the internal ring, using at least one 
permanent suture for identification in the event that a 
retroperitoneal İymph node dissection should become 
necessary. The entire specimen is sent to pathology 
intact and the inguinal incision is closed. 


Pediatric testis tumors have a metastatic pattern simi- 
lar to that of adult tumors. The primary sites for metas- 
tases are the retroperitoneal İymph nodes and the 
lungs. Hovvever, metastases occur less commonly 
(8076 of pediatric yolk sac tumors are Stage T), and, 
vvhen they do occur, only a minority have metastases 
limited to the retroperitoneum. The metastatic evalua- 
tion usually includes a computed tomographic (CT) 
scan of the abdomen and pelvis and a chest radi- 
ograph. The only tumor marker that is elevated in yolk 
sac tumor is AFP. AFP levels should be obtained 
immediately postoperatively if not done preoperative- 
İy. A follovv-up level is obtained approximately 1 vveek 
later. In the absence of metastases, this level should be 
less than half of the initial level (because the half-life 
of APP is approximately 5 days). 


G As vvith adult germ cell tumors, the selection of adiu- 


vant therapy for yolk sac tumor depends on the stage of 
the tumor. Patients vvith Stage 1 tumors (no evidence of 
metastases and normalization of AFP postoperatively) 
are generally observed closely vvithout adiuvant therapy 
because most recent series have shovvn no advantage to 
chemotherapy for these patients."””7 Patients are evalu- 
ated 1 month after orchiectomy vvith a CT of the 
abdomen and pelvis, chest radiography, and a serum 
AFP. For 2 years, the serum APP and chest radiograph 
are repeated every 4 to 6 vveeks and the CT scan every 
2 to 3 months. Recurrent disease is usually treated vvith 
chemotherapy, even if it appears to be limited to the 
retroperitoneum. If the patient remains free of disease 
for 2 years, then he is almost certainly cured, and min- 
imal follovv-up is required beyond that point.” The 
recurrence rate for patients vvith Stage 1 tumor managed 
by observation is approximately 2096, and virtually all 
Of these patients can be salvaged vvith chemotherapy. 


Patients vvith radiographic evidence of metastases 
and/or persistent elevation of AFP require adfiuvant 
therapy. VVith the vvidespread use of AFP to detect 
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occult metastases and improvements in multiagent 
chemotherapy, the reliance on retroperitoneal İymph 
node dissection (RPLND) to diagnose and treat 
metastatic disease in children has vvaned. In theory, 
RPLND is less beneficial for children than for adults 
because yolk sac tumors in children have a predilection 
for hematogenous spread, vvith only a minority of metas- 
tases being limited to the retroperitoneum.5 The opera- 
tive morbidity of RPLND in ehildren is significant, 
including vvound complications, bovvel obstruction, chy- 
1ous ascites, and anefaculation as adults because of 
inğury to the sympathetic nerves.? Chemotherapy is very 
effective in treating metastatic yolk sac tumor. The most 
commonly used regimens include cisplatin in combina- 
tion vvith other agents such as etoposide and bleomycin. 
Because children vvith metastatic disease often have 
multiple sites of spread, chemotherapy is particularly 
appropriate for these patients. 


Patients vvith metastatic disease or failure of the AFP 
to normalize are generally treated vvith chemotherapy. 
Remember that a “normal” AFP in small children may 
be quite high. Consider performing a modified RPLND 
in the presence of minimal retroperitoneal disease and a 
normal AFP. An RPLND should also be considered 
vvhen retroperitoneal disease is not responding to 
chemotherapy or for a persistent mass follovving 
chemotherapy vvhen the AFP level has normalized. 
Chemotherapy vvith second-line agents should be used 
for patients failing to respond to standard agents. 
Surgical excision and radiation should also be consid- 
ered for those vvith limited sites of metastatic disease 
vvho fail to respond to chemotherapy. 


Secondary tumors of the testis are extremely rare, and 
treatment depends on the primary tumor. The most 
common secondary tumor to affect the testis in prepu- 
bertal boys is leukemia. Only 296 of boys vvith acute 
İymphoblastic/lymphoceytic leukemia (ALL) vill have 
overt clinical evidence of testicular involvement at 
diagnosis.1” This is usually reflected in firm diffuse 
enlargement of one or both testicles and portends a 
poorer prognosis. Subclinical (ie, microscopic) 
involvement of the testes is present in approximately 
2096 of patients vvith ALL at the time of diagnosis." 
Hovvever, most patients vvith microscopic testicular 
involvement achieve a complete remission follovving 
modern standard chemotherapy. Conversely, some 
patients vvithout evidence of testicular involvement at 
diagnosis vvill ultimately relapse in the testicles. 
Therefore, pretreatment testicular biopsy is unneces- 
sary because it does not predict those patients vvho are 
prone to have persistent or relapsing disease at that site. 


VVith modern ALL chemotherapy, testicular relapse 
occurs in fevver than 196 of cases.i? Postchemotherapy 
biopsy in the absence of physical findings (to rule out 
occult persistence of tumor in the testes) is therefore no 


longer routine. Those fevv patients vvith testicular 
enlargement persisting or occurring after chemotherapy 
should undergo biopsy to confirm testicular ALL. Most 
Of these patients vvill be found to have relapsed at other 
sites as vvell and require additional intensive systemic 
chemotherapy to prevent ultimate clinical hematologic 
relapse.? Radiation to the testicles is also required. Most 
patients vvith testicular relapse follovving chemotherapy 
can be salvaged and attain long-term survival. Relapse 
during chemotherapy portends a more dire outcome. 
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Nongerminal Cell Testicular Tumors 


Robert E. Gerstenbluth, MD, and . Patrick Spirnak, MD, FACS 


Nongerminal cell testicular tumors are rare, accounting for 
only 5 to 1076 of all testicular neoplasms.1 This group is 
divided into primary and secondary testicular tumors (Table 
62-1). The most common presenting symptom is a solid 
testicular mass that requires exploration. Radical orchiecto- 
my is vvarranted in most cases, although testis-sparing sur- 
gery should be considered for universally benign tumors 
discovered at exploration. Subsequent therapy vvith Iymph 
node dissection, radiation, and/or chemotherapy depends 
on clinical staging and pathology. 


A Leydig cell tumors, or interstitial cell tumors, are rare and 
account for 2 to 366 of all testicular neoplasms."”? 
Although the most common presenting symptom is a tes- 
ticular mass, these tumors can produce several hormonal 
substances, including androgens, estrogens, cortico- 
steroids, and progestins and therefore may be associated 
vvith a virilizing or a feminizing syndrome. Of adults, 20 
to 3076 present vvith gynecomastia, vvhereas all present- 
ing prepubertal males are virilized.”? Histologically, 
these tumors may appear to be anaplastic, hovvever, their 
clinical course may be that of a benign tumor. Tumors 
confined to the testicle vvith no evidence of spread require 
no further treatment, other than close observation. 
Malignant Leydig cell tumors occur only in adults, 
approximately 1096 shovv evidence of spread, vvhich is 
the only reliable criterion for malignancy."” These malig- 
nant tumors require subsequent treatment vvith İymph 
node dissection and/or chemotherapy. In contrast, Leydig 
cell tumors in prepubertal children have a uniformly 
benign course, and enucleation has been suggested for 
their treatment in this population.“” 


B Sertoli cells are the supportive cells of the seminiferous 
tubules. Sertoli cell tumors are rare, fevver than 100 hav- 
ing been reported in the literature. These usually benign 
tumors occur in prepubertal children (most under age 1 
year). In a recent revievv of 60 cases, only 4 of the 
patients vvere younger than age 20 years.” Sertoli cell 
tumors can produce hormones, and a feminizing syn- 
drome is present in one-third of cases. As vvith Leydig 
cell tumors, approximately 1096 are malignant, based 
on the presence of metastasis."? Retroperitoneal Iymph 
node dissection is indicated in the uncommon patient 
vvith demonstrable metastases. 


C The universally benign clinical behavior of an epider- 
moid eyst makes it amenable to testis-sparing enucle- 
ation, if recognized preoperatively or during scrotal 
exploration.? Hovvever, management vvith radical 
orchiectomy is common, ovving to uncertainty in diagno- 
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sis. Almost all cases are identified in young adults. They 
are less frequent in prepubertal boys. Ultrasonography 
may demonstrate a vvell-circumseribed ovold lesion vvith 
variable echogenicity (“target” or “onion” appearance). 


D Although rare, Iymphoma is the most common testicu- 
lar neoplasm diagnosed in men over age 50 years. 
Moreover, about 409c are bilateral. Differentiation from 
seminoma is important in terms of treatment and is 
made possible by noting the presence of malignant cells 
confined to the interstitium of the testis and the absence 
of intratubular spread. The systemic disease requires 
treatment and usually involves chemotherapy. 


E Children vvith acute İymphoblastic leukemia may have 
leukemic cells that involve the testes. The testicle appears 
to be a common site of relapse or persistence of leukemic 
cells, presumably ovving to the poor susceptibility of tes- 
ticular tissue to chemotherapeutic agents. Routine end- 
of-therapy biopsy of the testes has no clinical value.” 
Biopsy is essential to the diagnosis in any knovvn 
Teukemic patient vvho has testis enlargement. Treat 
leukemic infiltration of the testicle by testicular radiation, 
follovved by reinstitution of systemic chemotherapy.”5 


F Metastatic disease to the testicle is usually discovered 
as an incidental finding at time of autopsy. Common 
tumors that may metastasize to the testis include tumors 
Of the prostate, lung, gastrointestinal tract, kidney, and 
melanoma, vvith tumors of the prostate being the most 
common.? These tumors may reach the testis by 
hematogenous, İymphatic, or direct extension or by ret- 
rograde extension via the vas deferens. Aim treatment at 
eradication of the primary tumor. 


Table 62-1 Classification of Nongerminal Testicular 
Tumors 


L. Primary tumors 
A. Gonadal stromal tumors 
1. Leydig (interstitial) cell 
2. Sertoli cell 
3. Granulosa cell 
B. Gonadoblastoma 
C. Epidermoid eyst 
D. Mesenchymal tumors (te, fibroma, leiomyoma, angioma, 
mesothelioma, etc) 
E. Miscellaneous 
1. Carcinoid 
2. Adenocarcinoma of rete testis 
3. Adrenal rest 
II. Secondary tumors 
A. Reticuloendothelial tumors (ie, Iymphomas, leukemic infiltration) 
B. Metastases 
xr  —“—“—v—“,..—.—.,.——.R.——————.—“ 
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SECTION 7 


URINARY STONE DISEASE 


Urinary Calculi 


Martin 1. Resnick, MD 


Urinary stone disease affects 10 to 1296 of the population 
at some time during their lives. Calcium oxalate urolithia- 
SİS OCccuTS in approximately 65976 of these patients, other 
stone types being seen less frequently (uric acid 5 to 1096, 
calcium phosphate 576, magnesium ammonium phosphate 
and carbonate apatite 1596, and eystine 196). Mixed stones 
are often present. To identify all predisposing factors that 
may relate to the disorder is essential. In 80 to 9096 of 
patients, a predisposing factor can be identified and treat- 
ment should be instituted to reduce or eliminate recurrent 
disease. 


A Tüle patient requires a general medical evaluation. If the 
patient presents vvith acute colic, a physical examina- 
tion is mandatory and vvill often assist in detecting the 
presence of various abnormalities associated vvith stone 
formation. A history of stone episodes, use of medica- 
tions, history of urinary tract infections, and associated 
medical disorders may also assist in detecting the fac- 
tors that cause the disorder. A family history of stone 
disease helps identify patients vvho are likely to have 
recurrent disease. 


B Stone analysis is essential. If previously passed or sur- 
gically removed stones are available, analyze these, as 
vvell as any stones associated vvith the presenting 
episode vvhen recovered. Simple chemical analyses are 
not satisfactory, erystallographic and/or electron dif- 
fraction studies are preferable and can be performed in 
commercial laboratories promptly and at minimal cost. 


C An elevated serum calcium level on more than tvvo occa- 
sions highly suggests hyperparathyroidism. Associated 
laboratory studies, including serum phosphorous, chlo- 
ride, and alkaline phosphatase, assist in the diagnosis. In 
addition, obtain serum parathormone levels to establish 
the diagnosis. These patients may also have other meta- 
bolic disorders, thus, obtaining a 24-hour urine collec- 
tion is important after excising the abnormal parathyroid 
tissue and correcting hypercalcemia. 


D One to tvvo 24-hour urine collections are essential to 
patient evaluation. Obtain the collection vvhile patients 
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are on their regular diet. In addition to volume determi- 
nation, analyze the specimen for calcium, uric acid, 
oxalate citrate, and phosphorous and creatinine. In addi- 
tion, obtain a serum blood urea nitrogen (BUN), creati- 
nine, and electrolytes. 


E Hypercalciuria is the most frequent cause of urolithia- 
sis. Some clinicians feel it unnecessary to differentiate 
betvveen absorptive and renal hypercalciuria and use 
various treatment regimens. Others attempt the differ- 
entiation using calcium fast and load tests and, based on 
the test results, selectively treat the patient. If this study 
is done, place the patient on a restricted calcium and 
sodium diet for 1 vveek. 


F Clinicians occasionally see hyperoxaluria that is second- 
ary to hyperabsorption—ovving to small bovvel disease 
vvith resultant malabsorption syndrome—in patients vvith 
regional enteritis and in those vvho have had small bovvel 
bypass surgery for morbid obesity. Treating hyperoxaluria 
is difficult and often unsuccessful. Clinicians see margin- 
al increases in oxalate excretion in patients vvith normal 
intestinal tracts, these are often attributable to increased 
ingestion of oxalate-containing products. Apply appropri- 
ate dietary restrictions in this group of patients. 


G Hyperuricosuria is present in 20796 of patients vvith cal- 
cium oxalate urolithiasis. These patients often respond 
to dietary restriction, the use of medications to limit 
uric acid excretion may help. 


H Hypocitratruria is present in 1096 of patients vvith recur- 
rent calcium oxalate urolithiasis. Citrate supplement, pri- 
marily potassium citrate, assists in correcting this 
condition. 


İ Renal tubular acidosis is present in a minority of 
patients vvith recurrent calcium oxalate/calcium phos- 
phate urolithiasis. Hypercalciuria and hypocitruria are 
often associated vvith this disorder. Appropriate treat- 
ment includes increasing fluid intake and alkalinization 
vvith oral agents. Potassium citrate is being used 
increasingly in managing this disorder. 
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Bladder Stone 


Martin 1. Resnick, MD 


A Most important in the treatment of bladder calculi is the 
identification and correction of those factors predispos- 
ing to the formation of calculi. A thorough history is 
essential to detect symptoms and other systemic mani- 
festations that may relate to stone formation. A history 
or the presence of an indvvelling Foley catheter for an 
extended period antedating the diagnosis of bladder 
stones is important. Physical examination is essential, 
as vvell as urine culture, to assess for the presence of uri- 
nary tract infections (UT1s). 


B Stone formation in children usually occurs in young 
males living in underdeveloped countries. These stones 
are often composed Of uric acid and urate salts and do 
not recur follovving surgical removal. Clinicians believe 
that the etiology of the stone relates to specific dietary 
factors early in life. Recurrences are unusual because of 
early changes in these patterns. 


C The presence of an indvvelling Foley catheter vvith asso- 
ciated UTI frequently results in bladder stone forma- 
tion. Monitoring of UTIs in these patients helps, along 
vvith daily irrigation vvith various solutions. Irrigation of 
the bladder to vvash out debris and small stones that are 
likely to form throughout the day is probably the most 
important aspect of treatment. 


D Vvhen evaluating adults vvith bladder stones, one must 
assess for the presence of bladder outlet obstruction. 
Benign prostatic hyperplasia and urethral stricture in 
the male are the most common causes:, the clinician 
can usually assess these by urethrography and eysto- 
scopic examination. Typically, these stones are com- 
posed primarily of uric acid and urate salts. Should 
prostatic hyperplasia of urethral stricture exist, carry 
out stone removal or fragmentation, in addition to 
relieving the obstruction, either by open surgical or 
transurethral approaches. Laser, ultrasonography, and 
electrohydraulic lithotripsy under eystoscopic obser- 
vation are effective methods of fragmenting bladder 
stones. Monitoring of the patients postoperatively to 
ensure relief of the obstruction is imperative. 


E Tn patients vvith no obstruction, urodynamic studies are 


needed to assess for disorders of voiding that may result 
in incomplete emptying of the bladder vvith associated 
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UT and stone formation. If voiding dysfunction is 
identified, make attempts to correct this disorder after 
stone removal. This is essential to ensure that recurrent 
disease does not occur. 
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Calcium Oxalate/Calcium Phosphate 


Calculi 


Martin B. Richman, MD, and 4. Patrick Spirnak, MD, FACS 


Urinary stone disease is fairly common in industrialized 
countries, affecting 1 to 576 of the population, including a 
2097 lifetime risk for a vvhite male. Calcium stones, includ- 
ing calcium oxalate and calcium phosphate, account for 
7306 of all stones,l and calcium oxalate stones have a 
recurrence rate of 1096 at 1 year, 3596 at 5 years, and 5066 
at 10 years vvithout medical treatment."? 


Stone formation in the urinary tract is a complex 
process that involves supersaturation of the urine vvith the 
involved 1ons, as vvell as the chemical interplay of urinary 
inhibitors, complexing agents, and promoters. Inhibitors 
are agents in the urine that inhibit crystal formation and are 
effective at very lovv concentrations. These include citrate, 
magnesium, pyrophosphate, nephrocalcin, and glycos- 
aminoglycans." Glycosaminoglycans prevent erystal 
aggregation but are less effective against erystal grovvth, 
vvhereas nephrocalcin is a potent inhibitor of calcium 
oxalate monohydrate crystal aggregation and grovvth.1 
Complexing agents form soluble complexes vvith lattice 
ions, calcium phosphate, and oxalate and decrease free 
ionic activity, vvhich reduces crystal formation. Citrate is a 
potent complexer of calcium, vvith its maximal effect at a 
pH of 6.5, and magnesium complexes oxalate." Promotors 
encourage crystal formation and aggregation, and there are 
fev/ pure promoters of urinary stone formation, some 
inhibitors such as glycosaminoglycans and Tamm-Horsfall 
protein can act as promoters, depending on the state of 
crystal aggregation./ 


Diagnosis of a calcium stone and clinical assessment of 
the patient for possible urgent intervention is essential 
before considering medical management options because 
medical management is primarily aimed at preventing cal- 
cium stone recurrence after existing stones are eliminated 
vvith extracorporeal shock vvave lithotripsy (ESVVL), endo- 
scopic technique, or nephroscopic or open surgery. 


A Patients vvith urolithiasis most commonly present vvith 
renal colic and abrupt onset of severe paroxysmal pain 
on the affected side. The pain usually originates in the 
flank and may radiate to the ipsilateral groin and scro- 
tum or labia. This is a visceral pain, resulting from 
ureteral obstruction, and fluctuates vvith ureteral peri- 
stalsis. There is often microscopic or gross hematuria, 
ovving to the abrasive effect of the stone on the urothe- 
Hum. Patients vvith stones may also present vvith infec- 
tion that is complicated by the ureteral obstruction, 
resulting in dysuria, fever, leukocytosis, and sepsis. 
Incidental stones may also be found radiographically 
during the evaluation of another process. 
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Evaluating a suspected calcium stone begins vvith a 
complete history and physical examination. Past med- 
ical history can reveal previous episodes of nephrolithi- 
asis, as vvell as metabolic and dietary risk factors for 
stone disease. Hyperparathyroidism, malignancy, previ- 
ous bovvel surgery, and renal tubular acidosis predis- 
pose patients to hypercalciuria and/or hyperoxaluria 
and subsequent calcium stones.? Family history of 
stones, bone disease, or gout can also increase the risk 
of calcium stone disease.?” Strenuous exertion or out- 
door activity in vvarm climates can lead to dehydration, 
predisposing a person to stone formation. Excess 
dietary intake of calcium, oxalate, or protein and lovv 
fluid consumption can also result in urinary calculi. 
Chemical composition of previous stones, if knovvn, 
can give clues to the type of stone at current presenta- 
tion, along vvith the underlying etiology of stone forma- 
tion and recurrence. 


Physical examination is often nonspecific for stone 
disease. Patients usually have palpable costal-vertebral 
angle tenderness and tenderness in the ipsilateral lovver 
abdomen. Gross examination of the urine may reveal 
hematuria and possibly stone debris, or even the 
causative stone. 


To perform an initial laboratory evaluation of an acute 
patient vvith stones, include a urinalysis and a urine 
culture and sensitivity to assess urinary pH and check 
for the presence of urinary tract infection. In addition, 
if infection is suspected, obtain a complete blood count 
to assess for systemic leukocytosis, indicating impend- 
ing sepsis. For patients vvith preexisting renal function 
impairment or a solitary functioning kidney, check 
serum creatinine to determine if renal function is acute- 
İy compromised. 


Further laboratory tests that can be performed elec- 
tively in the ongoing evaluation of a patient vvith stone 
formation include serum calcium, phosphate, elec- 
trolytes, alkaline phosphatase, and uric acid levels, as 
vvell as chemical composition of stone fragments that 
have passed or vvere removed.5 Collect a 24-hour urine 
sample and evaluate the sample for calcium, oxalate, 
uric acid, citrate, sodium, magnesium, pH, and volume. 


Radiographic evaluation is based on the acuity of 
stone disease and the overall clinical picture of the 
patient. Nonenhanced spiral computed tomography 
(CT) is the standard study for emergency evaluation of 
acute flank pain.”” It is quick, does not require bovvel 
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SECTION 7 Urinary Stone Disease 


preparation or intravenous contrast exposure, has high 
sensitivity and specificity for calculi, and can reveal 
nonurologic etiologies of pain that simulate renal colic. 


A KUB shovvs the relative position of a calculus to 
adiacent bony and visible soft tissue structures. The 
KUB can also be used to determine if a previously seen 
stone has progressed or passed. Calcium stones are 
radiodense and can be visualized vvith a KUB. 


Imtravenous urogram (TVU) is useful for evaluating 
the location of the stone in the urinary tract, as vvell as 
the severity of obstruction from the calculus. This study 
provides anatomic and qualitative functional informa- 
tion about the kidneys and can be used to find possible 
etiologies of stone formation ovving to anomalous 
anatomy and function. 


After the preliminary diagnostic evaluation, including 
basic laboratory studies and imaging, the patient can be 
assessed for the need for urgent or elective manage- 
ment. Ürgent surgical intervention is indicated for sep- 
SİS, persistent pain, and urinary tract obstruction that 
vvould occur vvith bilateral obstructive calculi or vvith 
an obstructive calculus in a solitary functioning renal 
system. 


If the patient”s clinical condition is stable, plan 
ESVVL or endoscopic, nephroscopic, or open surgery to 
remove the calculus. Then further laboratory testing and 
chemical analysis of the stone can be performed, allovv- 
ing the clinician to diagnose any metabolic abnormality 
and to plan an anti-stone treatment regimen if necessary. 


Sepsis, associated vvith urinary tract obstruction, is a 
urologic emergency that requires prompt decompres- 
sion of the obstructed system. This can be done by eys- 
toscopic passage of a ureteral stent or by percutaneous 
placement of a nephrostomy tube. Ureteral stents can 
cause more irritative symptoms than percutaneous 
nephrostomy tubes, require more frequent analgesic 
administration, use more radiograph exposure for inser- 
tion, and remain in the kidney longer after stone treat- 
ment.” A lovver quality of life is especially pronounced 
in males and younger patients vvith ureteral stents.6 
Ureteral stenting may, hovvever, offer better success of 
stone clearance after ESVVL than a nephrostomy tube.” 
In addition, employ intravenous antibiotics to clear the 
infection. Once the sepsis has resolved and the urine is 
confirmed sterile by culture, perform elective stone 
treatment and removal. 


Implement medical management of calcium stones 
after removing and performing chemical analysis of the 
calculus. İt is intended to reduce the risk of recurrent 
stone disease and requires knovvledge about the causes 
of calcium stones and identification of the stone etiolo- 
gy in each patient. A medical vvork-up for calcium 


220 


stones is indicated for patients vvith repeat stone forma- 
tion and for patients vvith first-time stone formation 
vvith increased risk of recurrence.? These include 
patients vvith bone or bovvel disease, gout, chronic uri- 
nary tract infections, nephrocalcinosis, or a family 
history of stone disease. Pak and Resnick proposed the 
follovving medical vvork-up for patients vvith stones.” 
After obtaining the basic diagnostic tests, evaluate a 
24-hour urine in these patients. It is also important to 
identify abnormal dietary risk factors, such as dietary 
components (vvhich vve discuss later in this chapter) and 
fluids. After short-term dietary modification, obtain a 
repeat 24-hour urine to identify additional environmen- 
tal and metabolic risk factors. Use the information 
obtained to construct treatment options based on the 
discovered risk factors for stone formation. 


Implementing medical therapy relies on understand- 
ing the etiology of calcium stones. Calcium phosphate 
1s often found mixed vvith calcium oxalate stones. Pure 
calcium phosphate stones are relatively rare—typically 
seen only vvith very active stone disease vvhen the pres- 
sure for crystallization is high —and most often occur 
vvith tubular acidification defects, such as distal renal 
tubular acidosis.? Medical therapy for calcium stones is 
primarily targeted at calcium oxalate stones and the 
underlying etiologies for their formation. Causes of cal- 
cium oxalate stones include hypercalciuric conditions 
such as hyperparathyroidism, vvhich causes a resorptive 
hypercalcemia vvith hypercalciuria, absorptive hyper- 
calciuria ovving to increased vitamin D-—dependent 
intestinal uptake of calcium, and renal hypercalcfuria, 
resulting from a renal vvasting of calcium./ Lovv urinary 
citrate also leads to calcium oxalate stone formation as 
citrate complexes urinary calcium, reducing the con- 
centration of its free ionic form.? Hypocitraturia results 
in increased proximal tubular reabsorption of citrate 
and is often seen vvith metabolic acidosis conditions, 
specifically, distal renal tubular acidosis and 1ntestinal 
diseases that cause chronic diarrhea and malabsorp- 
tion."? Hyperoxaluria and hyperuricosuria also lead to 
calcium oxalate stone formation. Hyperoxaluria leads 
to oxalate erystal formation that combines vvith calcium 
ions in the urine to form calcium oxalate stones. 
Hyperuricosuria promotes calcium oxalate stones by 
providing uric acid crystals that form as nuclei for cal- 
cium oxalate stone formation./ 


Treatment options depend on the metabolic abnor- 
mality. Treat primary hyperparathyroidism vvith 
parathyroidectomy. Other forms of hypercalciuria can 
be treated vvith thiazide diuretics. Thiazides have been 
shovvn to reduce the stone-forming rate in calcium 
stone-forming patients.? Prescribe potassium citrate for 
hypocitraturia. In addition to increasing urinary citrate, 
potassium citrate also alkalinizes urine, leading to 
increased renal calcium reabsorption, reducing excreted 
urinary calcium.5 Reduce hyperuricosuria by restricting 


dietary purines, but these patients often have to be 
placed on allopurinol to adequately reduce urinary uric 
acid levels. 


Diet can also play an important role in stone forma- 
tion.” Lovv fluid consumption leads to supersaturation 
Of urine, increasing the chance of stone precipitation. 
Hydrate patients vvho form stones to produce a 24-hour 
urine volume of x 2 to 3 L daily. High-protein diets 
increase urinary calcium and uric acid excretion and 
decrease citrate excretion, and an elevated dietary sodi- 
um to potassium ratio increases urinary calcium excre- 
tion and decreases citrate excretion. Increased fiber 
intake has been correlated vvith a reduced risk of stone 
formation, most likely because of increased urinary cit- 
rate. Carbohydrate and fat consumption do not appear 
to increase stone formation, although carbohydrate 
consumption induces elevated calcium excretion. 
Dietary magnesium and phosphorus consumption do 
not appear to alter stone formation, hovvever, adminis- 
tration of supplemental orthophosphates decreases uri- 
nary calcium excretion. This is likely ovving to 
decreased vitamin D activity and less intestinal absorp- 
tion of calcium.? 


Patients vvith stones have significant reduction in stone 
formation vvhen vve use medical therapy. For this reason, 
to emphasize the importance of persisting vvith treat- 
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ment, periodic follovv-up and observation are important. 
Schedule patients for yearly visits, monitor urine 
chemistries, and obtain periodic radiographs. 
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Uric Acid Calculi 


Martin 1. Resnick, MD 


Uric acid stones present in various vvays. In addition to 
those indicated, there may be incidental findings on tomo- 
graphic, ultrasonic, and radionuclide excretion studies. 


A Contrast studies almost alvvays lead to establishing the 
presence of a radiolucent filling defect and are often 
helpful in monitoring therapy. 


B Tf the index of suspicion of uric acid stone is high and 
urinary eytology is normal, a therapeutic trial of allo- 
purinol (300 mg orally 4 times daily), alkalinization of 
the urine (potassium citrate, sodium bicarbonate) to pH 
6.5 to 7.0, restriction of dietary purines, and an increase 
of daily urine volume to 2 L are vvorthvvhile to possibly 
avoid subsequent invasive procedures. Ensure care is 
taken vvith alkalinization to avoid precipitating calcium 
salts on the surface of a uric acid stone. A coating of 
calcium salts can prevent a uric acid stone from dis- 
solving. Many uric acid stones in excess of 1 cm in 
diameter have been dissolved by alkalinization. If the 
defect disappears, prophylaxis to prevent recurrence is 
needed. This may range from one or more of the meas- 
ures already mentioned to that of prostatectomy if the 
filling defect vvas a bladder stone. 


C Short of chemical analysis of the stone, endoscopy is 
the most direct means of diagnosing a radiolucent 
filling defect. The recent advent of ureteroscopy 
makes endoscopy an extremely important diagnostic 
measure. 


D Tf a stone is visualized and if its size and position, as 
vvell as the patient”s age, favor removal, perform one of 
the follovving techniques: (1) extracorporeal shock 
vvave lithotripsy, (2) irrigation vvith alkali, (3) basketing 
vvith the ureteroscopy, (4) fragmentation (ultrasound, 
laser, or electrohydraulic) through the ureteroscope, or 
(5) percutaneous removal. A therapeutic trial of sys- 
temic alkalinization may precede stone manipulation if 
ureteroscopy establishes the diagnosis. Hovvever, if 
removal does not appear technically difficult, it is usu- 
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ally in the best interest of the patient to remove the 
stone at the first endoscopy. 


E Most patients vvith uric acid stone formations have a 
metabolic renal defect that results in forming persis- 
tently acidic urine at pH 5.5 or belovv. In most, uric acid 
excretion is normal. Preventive therapy is directed at 
correcting this problem, and oral administration of an 
alkali (potassium citrate, sodium bicarbonate) is usual- 
İy sufficient. If hyperuricosuria is present, allopurinol is 
administered because dietary purine restriction often 
does not help. Similarly, uric acid stones form in 
patients vvith ileostomies, ovving to the presence of a 
highly acidic, highly concentrated urine. Patients vvith 
malignancies (eg, leukemia, İymphoma) vvho are 
administered chemotherapeutic agents are also at risk 
because of the high rate of cell breakdovvn, purine 
release, and increased uric acid excretion. Again, alka- 
linization is very important in this group of patients. 
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Cystine Stones 


Martin 1. Resnick, MD 


Cystine stones are relatively uncommon and account for 
approximately 196 of the entire stone-forming population. 
Cystinuria, an autosomal, recessive, inherited disorder, 
affects amino acid transport of the epithelial cells of the 
renal tubule and gastrointestinal tract. Cystine, İysine, argi- 
nine, and ornithine are present in increased amounts in the 
urine, and if it vvere not for the lovv solubility of eystine, the 
disorder vvould be of no clinical import. About 1 in 20,000 
individuals in the general population are affected vvith this 
disorder, and although patients vvith eystine stones form a 
minority of all patients vvith urinary stones, eystinuria 
remains a dilemma to the clinician because of management 
problems and the frequency of recurrent disease. 


A It is important to obtain a full stone history. 
Interestingly, a clinician can elicit a family history of 
urolithiasis in approximately 5096 of patients. The aver- 
age age at the time of initial stone formation is general- 
İy lovver than in patients vvith calcium oxalate stones, 
and the diagnosis of homozygous eystinuria often lags 
several years behind the onset of stone formation. Stone 
analysis is essential and therefore should be performed 
on all stones retrieved, either by spontaneous passage or 
surgical removal. An appropriate analysis often estab- 
lishes a correct diagnosis. Obtain urine cultures to 
exclude the presence of associated urinary tract infec- 
tion. At times, patients vvho seemingly have infection 
stone disease can have underlying eystinuria. 


B Tt is imperative to assess the entire urinary tract. 
Congenital disorders can exist in this patient popula- 
tion, and multiple stones can be present throughout the 
kidneys and/or ureters. If renal obstruction is present, 
this must be relieved. Undertake attempts at dissolution 
in patients vvho are free of obstruction. 


C VVhen an obstructed system exists, usually because of a 
ureteral stone, this must be relieved. Ureteral catheters 
can be placed, but percutaneous nephrostomy place- 
ment benefits more often. 


D Follovving appropriate relief of the obstruction, the clini- 
cian can then undertake stone dissolution by using sev- 
eral techniques. In the obstructed system, direct 
irrigation vvith alkaline solutions, such as sodium bicar- 
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bonate vvith acetyleysteine, has been effective. Sodium 
bicarbonate maintenance has also been used in oral 
preparation, but sodium potassium citrate and potassium 
citrate alone appear to be better agents for obtaining sus- 
tained alkalinization of the urine. Urinary alkalinization 
must achieve a pH of at least 7.5 for effectiveness. Use 
of D-penicillamine or 0.-mercaptopropionylgİycine is 
also effective in dissolving already-formed stones and in 
maintaining patients in order to prevent nevv stone for- 
mation. If stone dissolution is unsuccessful, fragmenta- 
tion or surgical removal by various techniques is usually 
indicated. Experience has demonstrated that these stones 
are relatively resistant to fragmentation by extracorpore- 
al shock vvave lithotripsy. Dissolution often fails because 
other components (ie, magnesium ammonium phos- 
phate or calcium oxalate) have often absorbed onto the 
previously formed eystine stones. 


E Prophylaxis vvith alkalinization and high-level intake 
is most important. Use of disulfide-binding agents 
helps, but, ovving to potential toxicity, monitor patients 
closely. Follovv-up vvith radiographs and urinalysis to 
monitor response to therapy. 
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819-23. 

Saltzman N, Gittes RF. Chemolysis of eystine calculi. 7 Urol 1986, 
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Shalhav AL, Elbahnasy AM, Bercovvsky E, Clayman RV. Bilateral per- 
cutaneous nephrolithotomy for multiple eystine stones in an infant 
presenting vvith anuria. Urology 1999:54:366-8. 
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Patient vvith CYSTINE STONES 
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o Assessment of urinary tract 
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Relieve obstruction (ə) Dissolution of stone(s 
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fragmentation removal if dissolution 
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Infection Stones 


Martin 1. Resnick, MD 


Imfection stones account for approximately 15 to 2096 of all 
urinary calculi. They occur most frequently in vvomen (the 
ratio of affected females to males is 2:1) and, vvhen located 
in the kidneys, usually assume a staghorn configuration. 
Infection stones also occur vvith increased frequeney in 
patients vvho have external urinary diversions or indvvelling 
urethral catheters that have been used on a long-term basis. 
Although all infection stones are associated vvith infection 
Of the urinary tract vvith urea-splitting organisms, approxi- 
mately one-half originate from an underlying, readily iden- 
tifiable anatomic or metabolic defect. 


A A thorough history is essential vvhen evaluating patients 
vvith infection stone disease. A history of infection is 
important as it relates to stone formation. Assess the 
voiding pattern of patients and make an attempt to 
detect the presence of associated disorders (fe, diabetes 
mellitus), vvhich may result in a neurogenic bladder and 
voiding dysfunction. The presence of a urinary diver- 
sion or an indvvelling Foley catheter may be important 
in inducing stone formation. Finally, one must assess 
the patient for congenital anomalies and/or a history of 
urinary tract obstruction that may relate to the associa- 
tion of urinary tract infection and stone formation. 
Urine cultures are essential in evaluating these patients, 
it 1s imperative to identify all organisms and obtain sen- 
sitivities. Radiologic studies are essential to assess the 
anatomy of the urinary tract. 


B Stone removal is usually necessary, provided that the 
patient”s medical status permits. This can be carried out 
by means of an open surgical procedure, but clinicians 
employ percutaneous techniques more often. Many 
believe that this approach should be the central one. 
They have used extracorporeal shockvvave lithotripsy in 
treating infection stones, but if a significant proportion 
of matrix material exists, fragmentation is difficult. 
Postlithotripsy irrigation vvith 1076 hemiacidrin may be 
required. Urinary tract infections can be suppressed 
vvhile the stone is present, but the infection vvill usually 
recur once antibiotics are discontinued. 


C Stone analysis is essential. Approximately 50976 of 


patients vvith infection stone disease have an underlying 
metabolic disorder, it is often useful to identify the 
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presence of components in the stone other than magne- 
sium ammonium phosphate and carbonate apatite. 


D Metabolic evaluation is essential to exclude the pres- 
ence of underlying metabolic disorders. Experience 
indicates that, vvith clearing the urinary obstruction and 
infection, calcium excretion rises, and, at times, clini- 
cians identify hypercalciuria in patients vvho have a lovv 
preoperative urinary calcium excretion. 


E If metabolic disease is present, correcting the underly- 
ing disorder is essential. Monitor these patients to 
detect recurrent urinary tract infection. 


F Tn patients vvho have no metabolic disorders other than 
urinary tract infection, managing the infection is essen- 
tial. Monitor closely patients vvith normal anatomic and 
physiologic urinary tracts for recurrence of infection 
and, vvhen identified, treat the infection promptly. For 
patients vvho have intractable urinary tract infections 
(eg, ileal conduit diversion), using the urease inhibitors 
helps in decreasing the incidence of stone recurrence. 


Additional Readings 

Dretler SP. Stone fragility: a nevv therapeutic distinction. / Urol 1988, 
139:1124—6. 

Griffith DP, Osborne CA. Infection (urease) stones miner. Electrolyte 
Metab 1987:13:278-82. 

Hillman L/, Burns SP, Kraft GH. Neurological vvorsening due to infec- 
tion from renal stones in a multiple sclerosis patient. Mult Scler 
2000:6:403—6. 

Tacobs D, Heimbach D, Hesse A. Chemolysis of struvite stones by acid- 
ification of artificial urine—an in vitro study. Scand / Urol Nephrol 
2001:35:345-9. 

Tarrett TVV, Pound CR, Kavoussi LR. Stone entrapment during percuta- 
neous removal of infection stones from a continent diversion. / Urol 
1999:162:775-6. 

Kahnoski R), Lingeman İE, Coury TA, et al. Combined percutaneous 
and extracorporeal shock vvave lithotripsy for staghorn calculi: an 
alternative to anatrophic nephrolithotomy. 1 Urol 1986:135: 
679-83. 

Spirnak /P, DeBaz BP, Green HY, Resnick MI. Complex struvite calculi 
treated by primary extra-corporeal shock vvave lithotripsy and 
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Tiselius HG, Hellgren E. Andersson A, et al. Minimally invasive treat- 
ment of infection staghorn stones vvith shock vvave lithotripsy and 
chemolysis. Scand 1 Urol Nephrol 1999:33:286-90. 


İnfection Stones 


Patient vvith INFECTION STONES 


: ə . Urine culture and sensitivity 
o . Radiologic studies 


o Stone Removal 


v 


o Stone analysis 


Metabolic evaluation 
of the patient 


HE) Metabolic disease No metabolic disease identified 


Correction of G Observation 
underlying disorder 


Medical management 
based on specific 
stone type 


227 


Renal Calculi 


Amy Srodes, MD, and 9. Patrick Spirnak, MD, FACS 


A A patient presenting vvith renal calculi may be either 


symptomatic or asymptomatic. A stone obstructing the 
ureteropelvic function typically causes severe flank 
pain vvith or vvithout nausea and vomiting. If there is 
concomitant infection, the patient may present vvith 
fever or clinical manifestations of sepsis. In this 
instance, the patient should undergo immediate urinary 
diversion, via either antegrade or retrograde stenting, 
and be started on appropriate antibiotic therapy. 
Patients vvhose pain cannot be controlled vvith oral 
analgesics or vvho present vvith anuria (likely ovving to 
a stone in a solitary kidney) must be hospitalized and 
undergo prompt, if not immediate, intervention. 
mncidentally found renal calculi (on radiographic imag- 
ing done for an unrelated complaint) are usually 
asymptomatic and nonobstructing. 


If infection is evident, obtain a urine culture and 
begin appropriate antibiotic therapy. Hematuria is fre- 
quently seen in association vvith urolithiasis but is not 
necessary for the diagnosis. A pH of 8 suggests an infec- 
tion stone, vvhereas a pH in the range of 5.5 to 6 may be 
secondary to a uric acid stone. On microscopic exami- 
nation, eystine crystals have a classic hexagonal shape. 


Plain film of the abdomen, intravenous pyelogram, 
retrograde pyelogram, ultrasonography, computed 
tomography (CT), radionuclide studies, and magnetic 
resonance imaging (MRT) can all be utilized in the 
vvork-up Of a patient presenting vvith renal colic. 
Physician preference usually directs the modality cho- 
sen. Patients presenting to the emergency department 
vvill often undergo spiral CT because of its speed, sen- 
sitivity, and specificity./ 


Determination of the size and number of stones pres- 
ent is paramount as this is usually the most important 
factor guiding further therapy.? 


Patients presenting vvith a urinary pH c 6 or a history of 
eystine or uric acid stones should undergo a trial of dis- 
solution therapy. 


The mafority of patients vvith stone burden € 1 cm in 
total diameter may be managed successfully vvith 
extracorporeal shock vvave lithotripsy (ESVVL) regard- 
1ess of stone composition or location.” The need for 
indvvelling ureteral stenting post-ESVVL is generally 
accepted for larger stones, allovving fragments to pass 
vvithout causing significant obstruction.””” ESVVL is 
also used to treat most stones betvveen 1 and 2 cm, 
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although stone composition and location (lovver pole) 
can significantly decrease stone-free outcomes. 711 
Percutaneous nephrolithotomy (PCNL) and 
ureterorenoscopy (URS) both have good results in 
treating hard or lovver pole stones 1 to 2 cm in size.1?55 
Anatomic lovver pole configurations have been specu- 
lated to be factors in poor outcome, specifically the 
infundibular vvidth, length, and angle in relation to the 
renal pelvis and ureter.?.1515 The recommended pri- 
mary treatment of lovver pole stones 5 1 cm is 
PCNL./?/16 Stones that fail ESVVL ovving to composi- 
tion (eg, eystine, calcium oxalate monohydrate, and 
calcium phosphate dihydrate stones) should undergo 
PCNL vvith or vvithout subsequent ESVVL.10111718 


The 1988 National Institutes of Health (NIH) Consensus 
Conference recommended that stones larger than 2 em 
should be initially treated vvith PCNL follovved by 
ESYVVL if necessary.)” Advancement in the technology of 
URS has popularized its use in this patient popula- 
tion.?074 Hovvever, it has been recommended that PCNL 
should remain the primary treatment unless special indi- 
cations dictate the need for URS.?“ 


Bulky staghorn calculi or any stone associated vvith an 
anatomic abnormality requires more extensive interven- 
tion. Historically, these vvere treated only vvith open sur- 
gical removal vvith correction of the anatomic 
abnormality.???6 More recently, the recommendation 
has been expanded to PCNL vvith or vvithout ESVVL or 
open surgery. “2777 According to one survey, the mafor- 
ity of responding urologists perform PCNL for the ini- 
tial treatment of staghorn calculi. 


ESVVL is not recommended in the case of distal obstruc- 
tion. Patients vvith associated ureteropelvic function 
(UPV) obstruction may be treated vvith either combined 
open/laparoscopic pyeloplasty and pyelolithotomy or 
combined PCNL and antegrade endopyelotomy.”€ 


Calyceal diverticula and contained stones may be 
treated vvith open repair of the diverticula and stone 
extraction or PCNL and endoscopic correction of the 
offending infundibulum.?”58 Ureteroscopic treatment 
may also be possible if the diverticulum is of a mid- or 
upper pole calyx and the stone burden is small.5?40 
VVhen endoscopic approaches fail and the stone is con- 
tained vvithin a large anterior diverticulum vvith little 
overlying parenchyma, laparoscopic diverticulectomy 
may be performed.“”5 ESVVL is generally performed 
only vvhen the neck of the infundibulum is large.“”“" 


Renal Calculi 


Patient vvith SUSPECTED RENAL CALCULI 
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Urinalysis 
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SECTION 7 Urinary Stone Disease 


Nephrolithiasis associated vvith a horseshoe kidney 
can be treated by prone ESVVL if the stone burden is 
small and the collecting system has relatively normal 
anatomy.” Although the option of URS in selected 
cases has been entertained, PCNL is the treatment of 
choice for large stones or in kidneys vvith poor drainage 
(eg, UP obstruction).”7”5? 


In patients vvith a small stone in a solitary kidney, 
ESVVL vvith ureteral stenting may be considered first- 
line therapy.”” ESVVL failures or larger stones can be 
treated vvith URS. PCNL is reserved only for staghorn 
calculi or previous treatment failures.”" 


Patients vvith renal ectopia, specifically vvithin the 
pelvis, and stones should be initially treated vvith prone 
ESVVL.”” If ESVVL fails or is deemed inappropriate, open, 
laparoscopic, or URS approaches can be considered.”957 


Body mass index has been shovvn to be a significant 
factor in the outcome of ESVVL.5 Morbidly obese 
patients often exceed the safety limits of the lithotripsy 
gantry or table. Also, the increased distance to the stone 
and difficulty visualizing the stone during ESVVL render 
this a less than satisfactory mode of therapy. PCNL is 
also a technically difficult procedure in such patients, 
requiring special, longer instruments.”” URS is often the 
preferred treatment of obese patients vvith nephrolithia- 
Sis as it can be done vvithout special instruments or nevv 
techniques.”” 60 


Severe scoliosis and musculoskeletal contractures 
can restrict the ability to accurately focus renal stones 
for effective ESVVL. PCNL and URS can both be con- 
sidered for treatment. 


Bleeding diatheses in patients vvith stones must be 
corrected prior to treatment vvith ESVVL or PCNL.“ If 
the coagulopathy cannot be corrected, URS vvith holmi- 
um laser lithotripsy is recommended.6? 


The reported recurrence rate of first-time stones is 
5096.“ Therefore, it is recommended that patients under- 
go evaluation for a treatable cause of stone disease, 
vyhich is found in up to 977? of patients.”” A detailed his- 
tory assessing diet and fluid intake, previous urinary 
tract infections, activity, medical conditions, prior sur- 
geries, and familial urinary disease should be taken. A 
metabolic stone vvork-up is performed to identify factors 
that may predispose the patient to stone formation. 
Appropriate medical therapy can then be instituted. 


The goal of treatment of renal calculi is to eliminate 
stone burden vvith minimal morbidity. Prompt patient 
evaluation vvith history, physical examination, and ade- 
quate radiographic imaging is paramount in preventing 
further suffering and renal infury. A multitude of poten- 
tial algorithms is available to the urologist. Careful con- 
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16. 


22. 


sideration of the stone burden, composition, and loca- 
tion, as vvell as the patient”s informed preferences and 
comorbiditfes, should guide the treatment of renal stone 
disease. 
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Ureteral Calculi 


Martin B. Richman, MD, and 4. Patrick Spirnak, MD, FACS 


Ureteral stones originate in the kidney and become 
obstructed during passage through the ureter." Most stones 
that enter the ureter are small enough to pass, hovvever, 
some stones are too large to pass and lodge in the ureter. 
The ureteropelvic function, the ureterovesical function, 
and the crossing of the ureter over the iliac vessels are the 
narrovvest parts of the ureteral lumen and are the locations 
of most impacted ureteral stones. Diagnosis Of a ureteral 
stone and clinical assessment of the patient for possible 
urgent intervention is essential before observing the patient 
for spontaneous stone passage or treating the stone vvith 
extracorporeal shock vvave lithotripsy (ESVVL), endoscop- 
ic technique, or nephroscopic or open surgery. 


A Patients vvith urolithiasis most commonly present vvith 
renal colic, abrupt onset of severe paroxysmal pain on 
the affected side. The pain usually originates in the 
flank or lovver abdomen and may radiate to the ipsilat- 
eral groin and scrotum or labia. This is a visceral pain, 
resulting from ureteral obstruction, and fluctuates vvith 
ureteral peristalsis. The obstructed ureter produces 
prostaglandins, vvhich stimulate ureteral peristalsis to 
aid in stone passage.? There is often microscopic or 
gToss hematuria ovving to the abrasive effect of the 
stone on the urothelium. Patients vvith stones may also 
present vvith infection that is complicated by the ureter- 
al obstruction, resulting in dysuria, fever, leukocytosis, 
and sepsis. Incidental stones may also be found radi- 
ographically during the evaluation of another process. 


Evaluation of a suspected ureteral stone begins vvith 
a complete history and physical examination. Past med- 
ical history can reveal previous episodes of nephrolithi- 
asis as vvell as metabolic and dietary risk factors for 
stone disease. Bone disease, gout, or family history of 
stone disease can also increase the risk of stone dis- 
case.” Strenuous exertion or outdoor activity in vvarm 
climates can lead to dehydration, predisposing a person 
to stone formation. Excess dietary intake of calcium, 
oxalate, or protein and lovv fluid consumption can also 
result in urinary calculi. Chemical composition of pre- 
vious stones, if knovvn, can give clues to the type of 
stone at current presentation as vvell as the underlying 
etiology of stone formation and recurrence. 


Physical examination is often nonspecific for stone 
disease. Patients usually have palpable costal-vertebral 
angle tenderness as vvell as tenderness in the ipsilateral 
1ovver abdomen. Gross examination of the urine may 
reveal hematuria and possibly stone debris, or even the 
causative stone. 
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Urinalysis frequently shovvs hematuria, including 
red and vvhite blood cells. Stone erystals may also be 
seen on microscopic evaluation. The presence of a large 
number of leukocytes, bacteria, or nitrites may indicate 
a concurrent urinary tract infection, vvhich may vvarrant 
immediate decompression of the upper urinary tract 
obstruction. If infection is suspected, a complete blood 
count should also be obtained to assess for systemic 
Teukoeytosis indicative of impending sepsis. Patients 
vvith preexisting renal function impairment or a solitary 
functioning kidney should have a serum creatinine 
checked to determine if renal function is acutely com- 
promised. 


Radiographic evaluation is based on the acuity of stone 
disease and the overall clinical picture of the patient. 
Nonenhanced spiral computed tomography (CT) is the 
standard study for emergenecy evaluation of acute flank 
pain.“ It is quick, does not require bovvel preparation or 
intravenous contrast exposure, has high sensitivity and 
specificity for calculi, and can reveal nonurologic eti- 
ologies of pain simulating renal colic from ureteral 
calculi. 


A KUB shovvs the relative position of a calculus to 
adiacent bony and visible soft tissue structures. The 
KUB can also be used to determine if a previously seen 
stone has progressed or passed. 


Imtravenous urogram (TVU) is useful for evaluating 
the location of the stone in the urinary tract, as vvell as 
the severity of obstruction from the calculus. This study 
provides anatomic and qualitative functional informa- 
tion about the kidneys and can be used to find possible 
etiologies of stone formation ovving to anomalous 
anatomy and function. 


After the preliminary diagnostic evaluation, including 
basic laboratory studies and imaging, the patient can be 
assessed for the need of urgent or elective management. 
Urgent surgical intervention is indicated for sepsis, per- 
sistent pain, and urinary tract obstruction as vvould 
occur vvith bilateral obstructive calculi, or an obstruc- 
tive calculus in a solitary functioning renal system. 


If the patient”s clinical condition is stable and the 
pain is tolerable vvith oral analgesic medication, the 
ureteral stone can be observed for spontaneous passage. 
Rates of spontaneous stone passage depend on stone 
size and the location of the stone in the ureter. Coll and 
colleagues reported the follovving spontaneous passage 
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rates in relation to diameter of the stones: 1 mm, 8776, 
2 to 4 mm, 7699, 5 to 7 mm, 6097, 7 to 9 mm, 4896, and 
for stones larger than 9 mm, 2592.5 Passage rate for 
stones located in the proximal, mid-, and distal ureter, 
and ureterovesical function are 4896, 60976, 75976, and 
7996, respectively.” 


Urgent intervention is indicated for urosepsis, severe 
ureteral obstruction, uncontrollable pain, persistent 
gross hematuria, lack of stone progression, and patients 
employed in a profession vvhere an episode of renal 
colic could be dangerous. 


Sepsis associated vvith urinary tract obstruction is a 
urologic emergency that requires prompt decompres- 
sion of the obstructed system. This can be done by cys- 
toscopic passage of a ureteral stent or by percutaneous 
placement of a nephrostomy tube. Ureteral stents can 
cause more irritative symptoms than percutaneous 
nephrostomy tubes, require more frequent analgesic 
administration, use more x-ray exposure for insertion, 
and remain in place longer after stone treatment.” A 
lovver quality of life vvith ureteral stents is especially 
pronounced in males and younger patients.7 Ureteral 
stenting may, hovvever, offer better success of stone 
clearance after ESVVL than nephrostomy tube place- 
ment.5 Additionally, intravenous antibiotics should be 
employed to clear the infection. Once the sepsis has 
resolved and the urine is confirmed sterile by culture, 
elective stone treatment and removal can be performed. 


ESVVL, endoscopic, or open surgery can be planned to 
remove the calculus if observation fails to result in 
spontaneous passage. İndications for intervention vvith 
ureteral calculi include intolerable or intractable symp- 
toms, infection, obstruction, and a stone that is unlikely 
to pass spontaneously.? Ureteroscopy vvith intracorpore- 
al lithotripsy is more commonly used for distal ureteral 
calculi. This modality is also more effective for treating 
proximal ureteral stones than ESVVL, hovvever, ESVVL 
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1s useful for proximal stones € 10 mm ovving to lovver 
morbidity and anesthesia requirement than vvith 
ureteroscopy.? Open stone surgery is rarely indicated 
for ureteral stones but may be considered for patients 
vvith multiple ureteral stones, failed endoscopic treat- 
ment or ESVVL, concurrent abdominal surgery, or 
abnormal anatomy that prevents ureteroscopy.? 


After recovery from either spontaneous passage or 
stone removal, a metabolic vvork-up identifies factors 
predisposing to stone formation. Stone analysis should 
be performed and appropriate therapy instituted. 
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THE URETER 


Prune-Belly Syndrome 


Michael C. Carr, MD, PhD 
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A The findings of bilateral dilation of the upper urinary musculature of the lovver abdomen, bilateral nonpalpa- 


tracts, in association vvith a markedly distended bladder 
that does not empty completely on real-time ultra- 
sonography suggests prune-belly syndrome (PBS). 
These anatomic abnormalities may be seen as early as 
15 vveeks of gestation.) In utero intervention, vvith 
placement of a vesicoamniotic shunt to decompress the 
urinary tract and alleviate oligohydramnios, may pre- 
vent pulmonary hypoplasia, although renal function 
may not be affected? (Figure 71-1). 


The typical features of PBS allovv for an obvious post- 
natal diagnosis (Figure 71-2A, 71-2B). The constella- 
tion of findings that include a deficiency in abdominal 


ble testes, and an abnormal urinary tract, characterized 
by tortuous, dilated ureters, by an enlarged bladder, and 
by a dilated prostatic urethra, are typical of Eagle- 
Barrett syndrome? or the triad syndrome.“ The incidence 
of PBS is estimated to equal that of exstrophy of a blad- 
der (1 of 40,000 live births).” It represents a spectrum of 
disease, vvith the severe end associated vvith profound 
oligohydramnios, leading to pulmonary hypoplasia and 
renal dysplasia. Others may have significant urinary 
tract pathology but renal function that is relatively nor- 
mal. In the absence of chronic or recurrent urinary tract 
infections, these patients can thrive in stable coexis- 
tence vvith their uropathy. 


Evaluating a nevvborn found vvith PBS vvould 
include a renal and bladder sonogram to provide a base- 
line assessment of the upper urinary tracts, as vvell as 
the bladder and its associated emptying. A voiding eys- 
tourethrogram study may document evidence of vesi- 
coureteral reflux, a larger than normal bladder capacity 
vvith an open bladder neck, and dilated prostatic urethra, 
vvhich narrovvs in the membranous area.? A urachal 
diverticulum may be present at the bladder dome. 
Valvular obstruction, in con/unction vvith PBS, is rare. 
The presence of megalourethra is seen more frequently 
in PBS than in other conditions. This can include the 
megalourethra of either fusiform or scaphold types.7 


PBS patients vyho have normal renal function may ben- 
efit from early abdominoplasty, using either the 
Monfort$ or the Randolph technique? (Figure 71-3). 
Both of these techniques adequately reconstitute the 
patient”s vvaistline and can be combined vvith bilateral 
orchidopexies. In addition to the cosmetic benefits and 
exposure for genitourinary reconstruction, abdomino- 
plasty seems to improve volding efficiency.1” Mafor uri- 
nary tract reconstruction can be undertaken at the same 
time. This approach allovvs for excellent exposure of the 
gonadal vessels and, vvhen performed early, can be done 
vvithout division of the spermatic vessels. Alternatively, 
consider a Fovvler-Stephens technique vvhere the sper- 
matic vessels are divided and the blood supply is then 
based on the deferential vessels.l1 Testicular biopsies of 
PBS patients have demonstrated the presence of germ 
cells and Ad spermatogonia./? Isolated reports novv exist 
about the use of assisted reproductive techniques that 
allov for sperm retrieval.1? 


Figure 71-1 Patient vvho undervvent placement of vesicoamni- 
otic shunt in utero to relieve obstructive uropathy associated vvith D For those patients vvho have impaired renal function, 
urethral atresia. the emphasis is on ensuring that there is no evidence of 
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Figure 71-2 Typical appearance of infant vvith prune-belly syn- 
drome (PBS) (A). Close-up vievv of patent urachus seen in patient 
vvith urethral atresia and PBS (B). 


obstruction and on preventing urinary tract infections 
that can cause further detriment to compromised kid- 
neys. Using diuretic renography can help assess the dif- 
ferential function and vvashout from the kidneys. To 
prove that there is appropriate vvashout from the dilated 
ureters, hovvever, can be somevvhat more problematic. 
High diversion vvould be rarely indicated, but cutaneous 
pyelostomies may be performed if the systems are 
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Figure 71-3 Appearance of patient (see Figure 71-2A) vvho 
undervvent Monfort abdominoplasty and bilateral orchidopexies 
at 3 months of age. He required vesicostomy as nevvborn sec- 
ondary to urethral atresia. 


redundant and stagnant. End cutaneous ureterostomy 
can be performed if a single ureter is obstructed. 
Complete lovver urinary tract reconstruction, including 
ureteral tapering and reimplantation along vvith reduc- 
tion eystoplasty, can improve ureteral peristalsis and 
can reduce the postvoid residual.“ 


E Urethral abnormalities that require early attention may 
also be present. To facilitate bladder drainage, urethral 
atresia vvill vvarrant an early postnatal vesicostomy. VVith 
stabilization of renal function and the absence of urinary 
tract infections, patients can be maintained in this fash- 
ion for several years. Often antibiotic prophylaxis vvill 
be necessary to minimize the chance of urinary tract 
infections, ovving to the stasis in the ureters. Then 
embark upon fudicious use of urethral dilation. Even 
vvith minimal patenecy to the urethra, place a guidevvire 
initially under endoscopic guidance and then advance a 
small ureteral catheter through the urethra and out 
through the vesicostomy. Over a period of many vveeks, 
progressive dilation of the urethra can be accomplished 


vvith patience. ” This has resulted in normalization of the 
urethral caliber and in subsequent vesicostomy closure. 
In the face of a dilated proximal urethra, a urethrotomy 
of the membranous urethra has been performed, vvhich 
can facilitate bladder emptying."”17 This procedure is 
meant to reduce the normal urethral outlet resistance and 
to provide for balanced volding. By using these princi- 
ples, the surgeon can repair a megalourethra in much the 
same vvay as hypospadias surgery. 
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Primary Megaureter in Children 


dack S. Elder, MD, FACS, FAAP 


Megaureter refers to a ureter that is too vvide. Numerous 
disorders can cause ureteral dilatation (typically x 7 mm): 
these are listed in Table 72-1. A methodical evaluation can 
provide the correct diagnosis in most cases. 


Primary obstructed megaureter and nonobstructed 
megaureter probably represent opposite extremes of a 
spectrum of the same anomaly. The primary obstructed 
megaureter results from abnormal development of the dis- 
tal ureter, vvith collagenous tissue replacing the muscle 
layer. There is disruption of normal ureteral peristalsis, and 
the proximal ureter vvidens. Usually a ureteral catheter vvill 
pass through the distal segment vvithout difficulty, but in 
some cases there is a true stricture. On sonogram, the 
ureter can be quite vvide, and there is a variable degree of 
hydronephrosis. On intravenous urogram, the distal ureter 
is more dilated in its distal segment and tapers abruptly at 
or above the ureterovesical function. The lesion may be 
unilateral or bilateral. Dilatation of the upper collecting 
system and calyceal blunting are suggestive of obstruction, 
but this needs to be confirmed vvith diuretic renography. 


Table 72-1 Classification of Megaureter 


Refluxing 


Primary Secondary 


Primary reflux 
Megacystis-megaureter 
Ectopic ureter 
Prune-belly syndrome 


Obstructed 
Primary 
Intrinsic (“primary obstructed 
megdaureter”) 
Ureteral valve 
Ectopic ureter 
Ectopic ureterocele 


Nonrefluxing, Nonobstructed 
Primary 
Nonrefluxing, nonobstructed 
(“primary megaureter”) 
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Neuropathic bladder 
Hinman syndrome 
Posterior urethral valves 
Bladder diverticulum 
Postoperative 


Secondary 


Neuropathic bladder 
Hinman syndrome 
Posterior urethral valves 
Ureteral calculus 
Extrinsic 

Postoperative 


Secondary 


Diabetes insipidus 

Infection 

Persistent after relief of 
obstruction 


Megaureter predisposes to urinary tract infection (UTD, 
stones, and flank pain because of urinary stasis. 


In most cases, diuretic renography and sequential sono- 
graphic studies can reliably differentiate obstructed from 
nonobstructed megaureters. Most megaureters diminish in 
size over time, vvith resolution or significant reduction of 
hydronephrosis in as many as 85976. Obstructed megau- 
reters require surgical treatment, vvith excision of the nar- 
rovved segment, ureteral tapering, and reimplantation of 
the ureter. The results of surgical reconstruction are usual- 
İy good, but the prognosis depends on preexisting renal 
function and vvhether complications develop. 


A Megaureters are usually discovered through screening 
ultrasonography of the kidneys and bladder because of 
a prenatal diagnosis of hydronephrosis or postnatal 
UTTL hematuria, or abdominal pain. A careful history, 
physical examination, and voiding eystourethrography 
identify causes of secondary megaureters and refluxing 
megaureters as vvell as the prune-belly syndrome. 


B If the voiding eystourethrogram (VCUG) shovvs no 
reflux, then follovv-up evaluation depends on the grade 
of the hydronephrosis. The Society for Fetal Urology 
grading scale is used (Table 72-2): 


Table 72-2 Renal Sonogram” 


Grade of Renal Parenchymal 
Hydronephrosis Central Renal Complex Thickness 
0 Intact Normal 
1 Slight splitting Normal 
2 Evident splitting, complex Normal 
confined vvithin renal border 
3 VVide-splitting pelvis Normal 


dilated outside renal 
border, calyces 
uniformly dilated 
4 Further dilatation of pelvis Thin 
and calyces (calyces 
may appear convex) 
s “Ko — ii ıı —ı ıı oo o o o oa o —. o. 


“Adapted from Maizels M, Mitchell B, Kass E, et al. Outcome of nonspe- 
cific hydronephrosis in the infant: a report from the registry of the Society 
for Fetal Urology. / Urol 1994:152:2324—7. 
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reflux ureter megaureter 
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prophylaxis prophylaxis 
Circumcision Circumcision 
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Stop, no follovv-up Ureteral reimplantation 
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VVith grade 1, 2, or 3 hydronephrosis and a nonrefluxing 
megaureter, it is quite unusual for obstruction to be 
present. Antibiotic prophylaxis is prescribed for chil- 
dren vvith grade 2, 3, or 4 hydronephrosis. In the 
neonate, amoxicillin or cephalexin is prescribed. 
Beyond 2 months of age, trimethoprim/sulfamethoxa- 
zole, trimethoprim, or nitrofurantoin is used. In addi- 
tion, circumcision in boys is recommended to minimize 
the risk of UTL Prophylaxis should be continued until 
the hydronephrosis grade decreases to 0 or 1. 


In a MAG-3 diuretic renogram, a small dose of tech- 
netium-labeled M.AG-3 is infected intravenously. 
During the first 2 to 3 minutes, renal parenchymal 
uptake is analyzed and compared, allovving computa- 
tion of differential renal function. Subsequently, excre- 
tion is evaluated. After 20 to 30 minutes, furosemide is 
inyected intravenously, and the rapidity and pattern of 
drainage from the kidneys to the bladder are analyzed. 
If no obstruction is present, half of the radionuclide 
should be cleared from the renal pelvis vvithin 10 to 15 
minutes: this represents the half-life or Tı/.. If there is 
significant upper tract obstruction, the Tı/, generally is 
greater than 20 minutes. A T, . betvveen 15 and 20 min- 
utes is indeterminate. The images generated usually 
provide an accurate assessment of the site of obstruc- 
tion. Numerous variables affect the outcome of the 
diuretic renogram. For example, nevvborn kidneys are 
functionally immature, and in some cases normal kid- 
neys may not demonstrate normal drainage folloving 
diuretic administration. PDehydration prolongs 
parenchymal transit and can blunt the diuretic response. 
Giving an insufficient dose of furosemide may result in 
inadequate drainage. If vesicoureteral reflux is present, 
continuous catheter drainage is mandatory to prevent 
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radionuclide from refluxing from the bladder into the 
dilated upper tract, vvhich vvould prolong the vvashout 
phase. Because of the numerous variables, the Society 
for Fetal Urology and the Pediatric Nuclear Medicine 
Club fointly developed a standardized method for per- 
forming diuretic renography in infants and children, 
termed the “vvell-tempered renogram.” 


The MAG-3 diuretic renogram is considered superi- 
or to the excretory urogram in infants and children vvith 
hydronephrosis because bovvel gas and immaturity of 
renal function often cause the intravenous pyelogram 
(IVP) images to be suboptimal. Tn addition, the diuretic 
renogram provides an obfective assessment of the rela- 
tive function of each kidney. 


VVhen a megaureter is repaired, several surgical options 
are available. The key aspects are to excise the ady- 
namic segment or distal ureteral stricture and to tailor 
the ureter sufficiently to achieve a 4:1 to 5:1 length-to- 
vvidth ratio in the intramural tunnel. 


The ureter may be tailored by excisional tapering or 
by plication. VVith tapering, the Hendren technique gen- 
erally is used. Allis clamps are placed laterally to define 
redundant ureter vvhile preserving the medial vascular 
supply of the ureter. A 10F or 12F catheter is kept in the 
ureter. The ureter is tapered to a level several centime- 
ters above the bladder. The ureter typically is reim- 
planted vvith a psoas hitch to allovv a 1ong intramural 
tunnel. In some centers an extravesical approach is used 
vvith excellent results. The ureter is stented for 1 to 2 
vveeks postoperatively. The ureter also may be tailored 
using the Starr or Kalicinski plication techniques, these 
should not be used for extremely vvide ureters. 
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Vesicoureteral Reflux 


Saul P. Greenfield, MD 


The mafor morbidities caused by primary congenital vesi- 
coureteral reflux (VUR) in both sexes are hypertension and 
renal insufficiency —in children and later in adulthood. In 
addition, maternal reflux during pregnancy is associated 
vvith higher rates of perinatal maternal urinary tract infec- 
tion (UTD, pyelonephritis, premature labor, and fetal 1oss. 
Many data exist to suggest that the recognition and man- 
agement of VUR have considerabİy reduced the incidence 
of these morbidities in contemporary populations. Thus, it 
1s important to remain avvare of the demographics of pres- 
entation and the means of diagnosis. Finally, although 
management, both medical and surgical, continues to 
change and evolve, the underlying principles remain the 
same. This chapter serves to outline the mafor aspects of 
diagnosis and treatment. 


Pathophysiology 
The backvvards flovv of urine from the bladder to the kidney 
is not normal in humans, although it is normal in several ani- 
mal spectes. Further, it is not normal at any age, even in pre- 
mature nevvborns. The mechanism that prevents reflux is the 
flap-valve, created by the ureter as it traverses betvveen the 
bladder mucosa and the musecle at the ureterovesical func- 
tion (Figure 73-1A). It is believed that most children born 


vvith VUR have anatomic deficiencies at this function 
(Figure 73-1B). Voiding dysfunction in utero—abnormali- 
ties of the bladder and the sphincteric innervation and coor- 
dination—may also play a role in some children being born 
vvith reflux by causing higher than normal voiding pressures. 
These pressures can overcome a minimally competent valve 
or may deform the valve, resulting in reflux. Children can 
outgrovv reflux, either because the flap-valve elongates vvith 
grovvth and becomes functional or because voiding dysfunc- 
tion improves over time, thereby lovvering voiding pres- 
sures. Both factors may also improve vvith grovvth and 
maturation. 


Vesicoureteral reflux can cause “reflux nephropathy” 
or renal scarring seen radiographically as defects in the 
renal parenchyma—thinning of the cortical mantle 
(Figure 73-2). Some children vvith high-grade reflux are 
born vvith these defects, vvhich histologically contain ele- 
ments of renal dysplasia. As a result, in a minority of 
instances, high-grade VUR associates vvith renal develop- 
mental anomalies, vvhich occurred prenatally. Most renal 
scars, hovvever, are a result of postnatal pyelonephritis. 
Loss of the antireflux mechanism allovvs bacteria to more 
easily ascend from the bladder and cause serious kidney 
infections. Reflux vvithout infection, regardless of grade, 
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Figure 73-1 The normal ureterovesical iunction vvith the ureter traversing the bladder muscle and then tunneling betvveen the muscle 


and mucosa, thereby creating the flap-valve (A). The abnormal shorter tunnel and deficient flap-valve in children vvith vesicoureteral 
reflux (B). Reproduced from Politano VA. Vesicoureteral reflux. In: Glenn (F, editor. Urologic surgery. 2nd ed. Nevv York: Harper Collins, 
1975. p. 272—93, vvith permission from Lippincott VVilliams 8. VVilkins. 
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Vesicoureteral Reflux 


Patient vvith VESICOURETERAL REFLUX 


o Children vvith history of UTI 
Sibling vvith reflux 
Prenatal hydronephrosis 
Voiding dysfunction 
(older, toilet-trained children) 


o İmaging studies: 


VCUG 
Renal, bladder ultrasonography 
Radionuclide renal scan 
(only if reflux found) 


İnitial recommendations (if reflux present): 


o Medical management Surgical management 
Grades l, II, Il Grades IV, V 
Grades IV, V (c age 4 years) ( age 4 years) 


Daily prophylactic antibiotics 
Correction of toilet habits 
Urine cultures every 4 months 
Repeat VCUG every 18 months 


Breakthrough infection 
Poor compliance 
Antibiotic intolerance 
Family preference 
Reaching adolescent age 
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Figure 73-2 Technetium 99m dimercaptosuccinic acid (DMSA) 
renal scan, demonstrating normal, unscarred right kidney and a 
cortical scar in the lateral aspect of the upper pole of the left kidney. 
Reproduced vvith permission from Maid M. Nuclear medicine in 
pediatric urology. In: Kelalis PP, King LL, Belman AB, editors. Clin- 
ical pediatric urology. 3rd ed. Philadelphia: VVB Saunders, 1992. 
p. 117—65. 


is harmless to the kidney. These infection-related scars 
can be the source of renin-mediated hypertension, and 
if extensively present bilaterally, they cause renal 
insufficiency. 


A Children vvith primary reflux can present in several 
vvays: (1) vvith UTHT, (2) as asymptomatic siblings, (3) as 
nevvborns vvith abnormal prenatal sonograms, or (4) as 
older toflet-trained children vvith voiding dysfunction. 
Most children vvith VUR present vvith a UTT, either 
symptomatic or asymptomatic. Children vvith either 
febrile infections or simple eystitis are at risk for reflux. 
Up to 5096 of all boys or girls—even after one infec- 
tion—can have reflux. Voiding dysfunction often coex- 
ists in these children. VUR is inherited as an autosomal 
dominant trait vvith variable penetrance, so up to one- 
third of asymptomatic siblings vvho have no history of 
infection may also have reflux. After finding that one 
child in the family has VUR, clinicians recommend that 
siblings be screened: hovvever, the sibling age at vvhich 
screening should be stopped is controversial. The most 
common cause of prenatally detected hydronephrosis is 
VUR: thus, clinicians should evaluate all nevvborns 
vvith this history for reflux, even if the postnatal sono- 
gram shovvs no hydronephrosis. Finally, older children 
vvho are vvell beyond the age of toilet training and vvho 
still have daytime vvetting, even vvithout a history of 
UTT, may also have associated VUR, thus requiring 
evaluation. As already mentioned, abnormally high 
voiding pressures in these children can be associated 
vvith reflux. These children tend to hold both urine and 
stool for long periods of time and are often constipated 
as vvell, Obtain a tofleting history from every child vvith 
reflux, vvith or vvithout a history of associated UTL 
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B No reliable noninvasive means of diagnosing reflux 
exists. A voiding eystourethrogram (VCUG) in an 
avvake child, vvhich requires catheterization, is neces- 
sary. Other studies that avoid catheterization, such as 
renal sonograms or radionuclide renal scans, vvill 
exclude many children vvith VUR. Most often, a renal 
and bladder sonogram accompanies the VCUG in any 
evaluation of a child”s urinary tract because other con- 
genital urologic anomalies may exist. Either iodinated 
contrast or a radionuclide can be instilled during a 
VCUG, but it is the contrast eystogram that provides the 
grade of reflux, using the International Scale of 
Vesicourteteral Reflux (Figure 73-3). Reflux is graded 
on a scale of 1 to 5. Renal scarring is best seen vvith 
radionuclide imaging, vvhich should be obtained after 
ascertaining the presence of VUR to see if any reflux 
nephropathy exists. 


C The principles of management include (1) sterile reflux 
is not harmful to kidneys and has no clinically signifi- 
cant effect upon kidney function, (2) children can out- 
grovv reflux, although this is more likely in the lovver 
grades, and (3) continuous 1lovv-dose antibiotic prophy- 
laxis can be maintained for many years vvhile reflux is 
present and is as effective as antireflux surgery in pro- 
tecting kidneys from ascending UTT 


The likelihood of spontaneous cessation vvith grovvth 
is grade dependent (Table 73-1), as a result, most chil- 
dren vvith 1ovv-grade reflux (Grades 1, H, HD are imme- 
diately placed on lovv-dose, continuous daily antibiotic 
prophylaxis. The most common agents prescribed are 
trimethoprim-sulfamethoxazole and nitrofurantoin. 
Spontaneous cessation may take years and might not 
occur until adolescence, for this reason, families must 
be prepared to stay on medication for a long time. 
Further, these children must have surveillance urine 


Figure 73-3 The International Scale of Vesicoureteral Reflux. 
Grade 1 is reflux only part vvay up the ureter. Grades İl to V 
demonstrate reflux up to the kidney, vvith increasing degrees of 
ureteral dilatation, ureteral tortuosity, and calyceal distortion. 


Table 73-1 Reflux Resolution by Age 


Grade Grade Grade Grade Grade 
Study I H II IV V 
Skoog 83 60 46 9 0 
Huang 92 76 62 32 0 
Bellinger 87 63 53 33 
Greenfield 69 56 49 
Arant 82 80 46 


Several published studies shovving the percentage of children vvho 
resolved their reflux as they got older, by grade. Reproduced vvith 
permission from Greenfield SP, VVan 9. The diagnosis and medical 
management of primary vesicoureteral reflux. In: Gearhart (P, Rink 
RC, Mouriquand PDE, editors. Pediatric urology. Philadelphia: 
VVB Saunders, 2001. p. 385-410. 


cultures approximately three times yearly, and the 
VCUG is repeated every 18 months. Hence, compliance 
vvith such a regimen is key to its success. Reluctance to 
remain on a long-term regimen and “breakthrough” 
infection are reasons to recommend corrective surgery. 
Higher-grade reflux (Grades TV, V) can resolve over 
time in a fevv children, but this is more likely in infants 
under the age of 2 years. In older children—especially 
older than age 4 or 5 years—this likelihood diminishes. 
Long-term antibiotic prophylaxis is acceptable in these 
children, but make familfes avvare that reflux most like- 
İy vvill persist, thus necessitating surgery. Finally, once 
an adolescent reaches adult height, spontaneous cessa- 
tion is also unlikely. 


Inquire about and suggest altering voiding and over- 
all toileting dysfunction, if possible. Encourage patients 
vvho void infrequently to void more often. Treat consti- 
pation by instituting changes in diet and medication, if 
necessary. 


There are many available alternatives for surgical 
correction, and this is an evolving area of investigation 
and innovation. The standard for surgical correction is 
open ureteral reimplantation by various methods. These 
techniques all recreate the natural “flap-valve” mecha- 
nism vvithin the bladder (Figure 73-4). Surgical success 
rates approach 9896, especially in the İlovver grades. 
More recently, eystoscopic procedures not requiring an 
abdominal incision or prolonged hospital stay have 
been devised. VVhen performing these procedures, sur- 
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Figure 73-4 Illustration of a technique of ureteral reimplantation 
consisting of ureteral advancement. This elongates a congeni- 
tally shortened submucosal tunnel, thereby recreating a func- 
tional antirefluxing flap-valve. Reproduced vvith permission from 
Kramer SA. Vesicoureteral reflux. In: Kelalis PP, King LL, Belman 
AB, editors. Clinical pediatric urology. 3rd ed. Philadelphia: VVB 
Saunders, 1992. 


geons use a bulking agent, vvhich is iniected, under 
direct vision, near the refluxing ureteral orifice. By 
compressing the orifice and changing its shape, reflux is 
stopped. These agents include polytetrafluoroethylene 
(Teflon) paste, cross-linked bovine collagen, polydi- 
methylsiloxane paste (Macroplastique), and dextra- 
nomer microspheres (Deflux). The success rates are not 
as high as those vvith open surgery, nor are they as 
durable. There are relatively fevv long-term studies. 
These procedures are performed on a 1-day stay ambu- 
latory basis and can be repeated if reflux persists. 


Additional Readings 

Elder /S, Peters CA, Arant BS, et al. Pediatric Vesicoureteral Reflux 
Guidelines Panel summary report on the management of primary 
vesicoureteral reflux in children. 1 Urol 1997:157:1846—51. 

Greenfield SP, Ng M, VVan T. Experience vvith vesicoureteral reflux in 
children: clinical characteristics. / Urol 1997:158:574—7. 

Greenfield SP, VVan 1. The diagnosis and medical management of pri- 
mary vesicoureteral reflux. In: Gearhart TP, Rink RC, Mouriquand 
PDE, editors. Pediatric urology. Philadelphia: VVB Saunders: 2001. 
p. 382-410. 

Kramer SA. Vesicoureteral reflux. In: Belman AB, King LR, Kramer SA, 
editors. Clinical pediatric urology. 4th ed. London: Martin Dunitz: 
2002. p. 749-810. 
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Ectopic Ureterocele 


Douglas E. Coplen, MD, FAAP 


Ureteroceles are eystic dilations of the terminal portion of 
the ureter distal to its entry into the bladder. In children, 
ureteroceles are most commonly associated vvith a dupli- 
cated collecting system. The orifice of the ureterocele is 
usually stenotic, and obstruction is almost alvvays present. 
Ureteroceles occur four to seven times more frequently in 
females and are more common in Caucasians. Bilateral 
ureteroceles are identified in 1096 of cases. 


A The mafority of ureteroceles are novv identified prena- 
tally. The natural history of the asymptomatic uretero- 
cele is unknovvn, but, historically, most ureteroceles 
presented vvith infections. TImaging is obtained as part of 
a postnatal evaluation of antenatally detected 
hydronephrosis or evaluation of urinary tract infections 
or because of physical examination abnormalities. 


The radiologic evaluation usually includes a sono- 
gram, voiding eystourethrogram (VCUG), and renal 
scan. A sonogram typically reveals a vvell-defined cys- 
tic intravesical mass that is associated vvith the posteri- 
or bladder vvall, This can be follovved into a dilated 
ureter in the bony pelvis. A duplex renal unit vvith upper 
pole hydroureteronephrosis is usually present. The 
thickness and echogenicity of the renal parenchyma 
should be evaluated because ureteroceles are often 
associated vvith dysplasia and poor function. 


A VCUG is obtained in all patients. Up to 5096 of the 
ipsilateral lovver pole and 2596 of the contralateral renal 
units have vesicoureteral reflux." VVith poor detrusor 
support, the ureterocele may evert vvith voiding and 
mimic a diverticulum, or the periureteric vveakness may 
give the appearance of a Hutch diverticulum. Rarely, 
the thin ureterocele vvill intussuscept back into the large 
ureteral hiatus vvithout reflux up to the kidney. 


Renal scans may be used to evaluate the function of 
all renal segments. Most of the obstructed upper pole 
segments vvill contribute less than 5 to 1096 of total renal 
function. This may serve as a preoperative baseline but is 
not a good predictor of the degree of recoverable renal 
function, vvhich is usually negligible. Sen and colleagues 
reported the largest revievv of functional and anatomic 
findings." 


B The current recommended nomenclature classifies 
ureteroceles as either intravesical (entirely vvithin the 
bladder) or ectopic (some portion is situated permanent- 
ly at the bladder neck or in the urethra).? Observation 
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vvithout antibiotics has been successful in a small num- 
ber of patients vvith only the ureterocele mofety affect- 
ed.? The infection rate is relatively lovv in children 
placed on preventive antibiotics pending surgical inter- 
vention (3 to 896).55 Ureterocele decompression in the 
neonatal period does not necessarily decrease the infec- 
tious complications (996 in one series).” 


Single-system ectopic ureteroceles are very rare. 
Because of the ectopic ureteral position distal to the 
bladder neck, the function of the affected mofety is 
almost alvvays poor. A nephroureterectomy is usually 
the definitive procedure in these children as long as con- 
tralateral reflux is not present. Most single-system 
ureteroceles are intravesical and have excellent func- 
tion. Several reports shovv that endoscopic incision is a 
definitive procedure in single-system intravesical urete- 
roceles.”7 This is presumably related to significantly 
better detrusor support and a lovv incidence of iatro- 
genic reflux after incision. 


Most ectopic ureteroceles are associated vvith the upper 
pole mofety of a duplex system. The ureterocele mofety 
may be the isolated abnormality, or the ipsilateral lovver 
pole or contralateral unit may be affected. This 
variability increases the potential complexity of the 
anomaly. Because of the variability, many management 
options exist. 


Early intervention is indicated in the presence of bladder 
outlet obstruction or urosepsis. In general, bladder outlet 
obstruction is rare because most ureteroceles decom- 
press during micturition. Hydronephrosis of the ipsilat- 
eral lovver pole or the contralateral renal mofety in the 
absence of reflux should increase the suspicion of blad- 
der outlet obstruction. Most children that present vvith a 
febrile urinary tract infection improve on antibiotics, but 
if fevers are unrelenting or the infant is toxic in appear- 
ance, decompression of the ureterocele is indicated. The 
most expeditious technique is endoscopic incision. An 
upper pole partial nephrectomy is equally successful but 
is. a potentially mafor undertaking in a sick infant. 


The presence of vesicoureteral reflux increases the 
potential complexity of ureterocele management. This 
reflux is usually higher grade and may be into the lovver 
pole of a duplicated system. This reflux rarely resolves 
and may be a risk factor for recurrent urinary tract 
infections. Management options include endoscopic 
incision, upper pole partial nephrectomy, or complete 


Ectopic Ureterocele 


Patient vvith URETEROCELE REVEALED ON IMAGING 


Physical examintaion 


History ed 


Ultrasound 
VCUG 


Renal scan 


3) / Single system 


Assess function 


Nephroureterectomy Ureterocelectomy 
Reimplantation 


Upper tract 
surgery 


Endoscopic incision 
of ureterocele 
Persistent reflux 
Recurrent infections 


Ectopic ureterocele 


Duplex system 


Bladder outlet obstruction 
Urosepsis 


Endoscopic incision of ureterocele 


ee 


Assess function 


€. , 


Heminephrectomy Ureteropyelostomy 


Lovver tract 


reconstruction 


reconstruction. VVith the first tvvo options, lovver tract 
pathology (reflux and ureterocele) is observed vvhile the 
child is maintained on preventive antibiotics. If infec- 
tions occur or high-grade reflux persists, a subsequent 
lovver tract reconstruction is performed. 


G Tt is novv apparent that an initial upper tract approach 


should usually be reserved for patients vvith only lovv- 


grade or absent reflux. Historically, an upper pole partial 
nephrectomy vvas the initial procedure of choifce for all 
ureteral duplications and ureteroceles (the simplified 
approach). Nearly all of the ureter can be removed 
through the flank incision, and in the absence of reflux 
into the ureterocele, the distal ureter is left open to facil- 
itate decompression. If there is preserved upper pole 
function, it can be preserved vvith a ureteropyelostomy, 
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but this can be technically challenging. Ureteropyelos- 
tomy is associated vvith a higher reoperative rate than 
upper pole partial nephrectomy and potentially places the 
Tİovver pole ureter and pelvis at risk. Vascular infury to the 
Tovver pole of the kidney is a potential complication vvith 
both approaches. Large series shovv that the need for 
additional surgery after an upper tract approach is direct- 
1y related to the number of renal moieties vvith reflux.“65 
If no reflux vvas present at diagnosis, 0 to 1896 of patients 
had bladder level surgery. VVhen 1ovv-grade reflux (less 
than 2/5) vvas present in one ureter, 40 to 5006 had sur- 
gery, vvhereas nearly 10096 of the rest of the population 
had bladder level surgery. The published data suggest 
that those cases vvith a ureterocele alone and no evidence 
of vesicoureteral reflux can usually be cured by the “sim- 
plifled” upper pole approach. 


Historically, endoscopic ureterocele incision vvas 
vievved as only a temporizing procedure because of the 
nearly 10096 incidence of iatrogenic reflux.” Incision 
regained popularity in the early 1990s vvhen a lovv trans- 
verse puncture at the bladder neck level vvas described.” 
m over 240 patients, hydronephrosis has been success- 
fully relieved 8576 of the time. Reflux into the uretero- 
cele mofety occurred in 45976 of children after incision, 
and nearly 7096 of the children eventually required a 
bladder level operation consisting of a ureterocele exci- 
sion and ureteral reimplantation." If reflux vvas present 
into other mofeties at the time of incision, nearlİy all chil- 
dren required subsequent surgery. Most children vvith 
ectopic ureteroceles fall into this refluxing subset." Some 
question the benefit of endoscopic incision because it is 
rarely a definitive procedure.” Incision usually elimi- 
nates the need for upper tract surgery and probabiy facil- 
itates subsequent lovver tract reconstruction because 
ureteral caliber decreases and eliminates the need for 
ureteral tailoring.” The indications for partial nephrecto- 
my decrease if it is accepted that a nondilated, nonfunc- 
tioning, nonrefluxing mofety can be left in situ.” 


Patients are observed on preventive antibiotics after 
ureterocele incision. A postincision sonogram confirms 
decompression. A eystogram can be obtained postoper- 
atively to detect iatrogenic reflux. latrogenic reflux 
rarely resolves, but lovver grades of preexisting reflux 
can be managed medically and may not require bladder 
level surgery. Depending on patient selection, 50 to 
8076 of children vvith ectopic ureteroceles managed 
endoscopically subsequently undergo ureterocele exci- 
sion and ureteral reimplantation.6””11 


Complete reconstruction, including ureterocele exci- 
sion, reimplantation, and potential bladder neck recon- 
struction, is a definitive approach to ureterocele 
management. Removal of the upper pole mofety may be 
included. A primary success rate of x 8596 and a com- 
plication rate of x 1076 have been reported.5.5 This is 
technically challenging in infants, but a recent report 
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from the Children”s Hospital of Michigan shovved 
10076 success vvithout complications in 18 children 
averaging 1 year of age.” This approach assumes that 
ureterocele excision is important in the management of 
all children. Based on available data, some patients do 
not require open bladder level surgery to eliminate 
future infectious concerns. 


A large concern vvith complete reconstruction is that 
resection of the entire ureterocele might damage the 
bladder neck continence mechanisms. Hovvever, many 
patients vvith ectopic ureteroceles have bladder dys- 
function that may be an integral part of the disorder and 
not a result of the surgical procedures. The most com- 
mon abnormality is a high-capacity bladder vvith 
incomplete emptying." Up to 509£ of the patients void 
on an infrequent basis and 1096 had urinary inconti- 
nence. Certainly this is a challenging procedure, but the 
incidence of postoperative incontinence is small and 
may be a primary abnormality. 
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SECTION 9 


THE BLADDER 


Vesicovaginal and Ureterovaginal Fistula 


Martin B. Richman, MD, and Hovvard B. Goldman, MD 


Vesicovaginal fistula (VVF) and ureterovaginal fistula 
(UVFP) represent abnormal channels betvveen the vagina 
and either the urinary bladder or one of the ureters that 
result in leakage of urine. In the developed vvorld, most of 
these fistulas occur as a result of elective gynecologic sur- 
gery for benign disease and lead to complete incontinence 
of urine. 


Fistulas betvveen the urinary and vaginal tract have been 
reported for hundreds of years, hovvever, the first modern 
description of VVF repair vvas by Sims in 1852. He 
emphasized the general principles of fistula repair, includ- 
ing adequate operative exposure, a tension-free closure, 
and adequate, continuous postoperative drainage to permit 
healing./ 


Approximately 90976 of VVFs and UVFs in developed 
countries are attributable to prior pelvic surgery, vvith 
abdominal hysterectomy for benign disease accounting for 
7076 of these.? The remaining 1066 of urinary-vaginal fistu- 
las in developed countries are the result of radiation, infec- 
tion, foreign bodies, and pelvic malignancies? (Table 75-1). 


In underdeveloped countries, most VVFs result from 
obstetric trauma. Pressure necrosis of the bladder and vagi- 
na can occur during prolonged labor vvhen these structures 
are pressed betvveen the head of the infant and the mater- 
nal pubic bone.? 


Most urinary-vaginal fistulas are found approximately 
10 days after pelvic surgery,” although some can be dis- 
covered in the first fevv postoperative hours or vvhile still 
in the operating room. The mechanism of fistula forma- 
tion is frequently ovving to an unrecognized iatrogenic 
bladder or ureteral laceration. A pelvic urinoma develops 
and then spontaneously drains through the vaginal cuff 
suture line. Other potential mechanisms of infury include 
cautery use or inadvertent suture placement during the 


Table 75-1 Etiology of Vesicovaginal and 
Ureterovaginal Fistula 


Tatrogenic inğury from pelvic surgery 
Gynecologic surgery 
Obstetric surgery 
Urologic surgery 


Radiation infury 

Pelvic malignancy 

Pelvic trauma 

Obstetric trauma from prolonged labor 

Vaginal or vesical foreign body 
pıcaırırısuaııuxuuuuuuıaıuıuruuuuuııuunNxauxu—nunuuuu.€........ Uu zu: 
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control of intraoperative bleeding, vvhich can lead to 
necrosis and urinary extravasation vvith subsequent fistu- 
1a formation. 


Radiation-induced necrosis causes 3“6 of all urinary 
vaginal fistulas, most of vvhich are VVFs.“ These fistulas 
can occur months to years after the termination of therapy, 
and prior to repair, recurrent cancer must be ruled out vvith 
a biopsy of the fistula margin.” 


Surgical repair of a VVF is performed by either an 
abdominal or vaginal approach, and UVF repair is done 
vvith ureteroneocystostomy. 


A Clinical presentation: Evaluation of a suspected uri- 
nary-vaginal fistula begins vvith a complete history and 
physical examination. Past medical history can reveal 
previous pelvic surgeries and malignancies vvith or 
vvithout radiation therapy. Ask patients vvith prior 
pelvic surgery if the incontinence began immediately 
after surgery or if it began days or vveeks later. A 
patient vvith a missed postoperative fistula may present 
months later vvith a diagnosis of stress or urge incon- 
tinence. VVith further questioning and evaluation, the 
clinician may associate the onset of incontinence vvith 
prior pelvic surgery. VVith small VVFs and most 
UVFs, the patient continues to void urine from the 
bladder but also constantly leaks urine from the vagi- 
na. Most UVFs involve only one ureter, vvhereas the 
other remaining ureter drains to and fills the bladder. 


A complete pelvic examination, including speculum 
and bimanual evaluation, is essential vvhen evaluating a 
potential fistula. The presence of urine in the vaginal 
vault is highly suspicious for a urinary-genital fistula. 
Observing a hole or an area of granulation tissue at the 
vaginal cuff or apex may localize a fistula, and vvith a 
large lesion, a defect may even be palpated during a dig- 
ital vaginal examination. 


B Dye tests: Identify and localize a urinary-vaginal fistu- 
1a vvith various dye tests. Confirm suspicion of a fistu- 
la by placing a vaginal pack or tampon in the vagina 
and giving the patient oral pyridium or intravenous 
indigo carmine. Finding orange or blue staining on the 
proximal half of the vaginal pack or tampon indicates 
a fistula. The fistula can then be characterized as vesi- 
covaginal or ureterovaginal vvith the double-dye test.”” 
This test is most commonly performed by first giving 
the patient oral pyridium 24 hours prior to the test. 
Then, in the office, place a vaginal packing or tampon 
in the vagina and place a urethral catheter into the blad- 


Vesicovaginal and Ureterovaginal Fistula 
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der. Instill indigo carmine into the bladder. Next, exam- 
ine the vaginal packing or tampon for the presence of 
orange staining, indicating a UVE, blue staining indi- 
cating a VVPF, or staining vvith both colors, indicating 
both UVF and VVF. 


Radiographic imaging: A plain film eystogram or a 
computed tomography (CT) eystogram vvill almost 
alvvays demonstrate contrast flovving from the bladder 
to the vagina vvith a VVF. CT vvill shovv urinary con- 
trast in the vaginal vault, and the fistula may even be 
visualized vvith thin-cut images through the pelvis. 


If the cystogram demonstrates a VVF, order an intra- 
venous urogram (IVU) to exclude a concurrent UVF or 
ureteral infury. Evaluate further any suspicious findings 
vvith retrograde pyelography. 


If a eystogram fails to shovv a VVF, perform eys- 
tourethroscopy and vaginoscopy vvith bilateral retro- 
grade pyelograms to diagnose a suspected UVF. An 
intravenous urogram may be done first, but lovver ureter- 
al lesions are better seen vvith retrograde pyelography. 


Cystoscopic evaluation: Include both eystourethroscopy 
and vaginoscopy as part of the vvork-up of both VVF 
and UVF. VVith eystoscopy, one or more holes in the 
bladder vvall can be demonstrated. VVhen a clear defect 
in the bladder vvall is not found, irregularities in the 
mucosa may be suspicious for a fistula. Once the defect 
is found, eystoscopy can be useful for mapping the 
location of and defining the extent of the fistula. It is of 
particular importance to assess the relation of the VVF 
to the ureteral orifices because this may influence the 
operative approach for repair. Use vaginoscopy to find 
small holes or areas of granulation tissue at the vaginal 
cuff, possibly identifying the location of the fistula. 


Timing of repair: The timing of a VVF repair is contro- 
versial, Classically, surgeons vvaited 3 to 6 months after 
the inğury before attempting to close the fistula. This 
allovved healing of surrounding tissue and reduced 
inflammation and edema from the prior surgery. More 
recently, early and immediate repair of postoperative 
iatrogenic fistulas has become more prevalent, and suc- 
cess rates appear equivalent to delayed repair.””1” Early 
repair has obvious benefit to the affected patient vvho is 
usually othervvise healthy and vvho may suffer severe 
mental and physical distress from the VVF. Early repair 
is not indicated for fistulas that result from obstetric trau- 
ma or radiation or for those complicated by pelvic or 
vaginal cuff infection. These patients have severe inflam- 
mation and necrosis of the affected tissues, and a vvaiting 
period vvill allovv a better chance at successful repair. 


VVhen a vvaiting period before VVT repair is necessary, a 
Foley urethral catheter may be placed to diminish the 
amount of urine leakage. In rare cases, small fistulas can 
resolve vvith Foley catheter bladder decompression alone. 
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Type of repair: Perform a VVF repair by either a vagi- 
nal or an abdominal approach. Each method has its 
advantages and disadvantages for the patient. Surgeon 
comfort vvith one route over the other is also an impor- 
tant factor in the approach taken, the first attempt at 
repair usually has the best chance of success. 


The vaginal approach often leads to less morbidity and 
a quicker recovery because the patient is spared an 
abdominal incision, and the bladder is Teft intact. The 
fistula repair can be reinforced vvith interposition of tis- 
sue betvveen the bladder and vaginal closures. This can 
be done by translocation of a Martius labial fat pad, 
gluteal skin flaps, or myocutaneous gracilis muscle flap, 
or by interposition of adiacent parietal peritoneum.? 


The abdominal approach to VVF repair, using a İovv 
midline or Pfannensttel incision, allovvs treatment of 
concurrent ureteral iniury or fistula, or bovvel inğury or 
fistula, and the ability to perform augmentation eysto- 
plasty for radiation-induced eystitis. This approach also 
enables the surgeon to easily interpose omentum to 
reinforce a large or recurrent fistula. Absolute indica- 
tions for an abdominal approach over vaginal approach 
include a scarred or very small vagina, musculoskeletal 
abnormalities preventing proper positioning, and simul- 
taneous ureteral or rectal fistulas or a fistula that is 
either close to or involving a ureteral orifice, requiring 
a ureteral reimplant."”1? 


Managing a UVF: VVhen a UVF is shovvn vvith retrograde 
pyelography, make an attempt to pass a vvire and then a H/ 
ureteral stent into the affected ureter. If this is possible, it 
often leads to spontaneous healing of the UVF. Leave the 
stent in place for 6 vveeks and then remove and follovv 
vvith an intravenous urogram. If the fistula has not 
resolved, surgical repair should be undertaken. 


VVhen unable to pass a VI ureteral stent, or in the rare 
cases in vvhich stenting does not lead to spontaneous 
resolution of UVE, a standard ureteroneocystostomy, 
vvith or vvithout a psoas hitch, is the preferred method of 
re-establishing ureteral continuity. If not undertaken 
immediately, place a percutaneous nephrostomy tube 
until the time of surgery, vvhich can help alleviate the 
patient”s symptoms. 
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Exstrophy of the Bladder 


Leslie D. Tackett, MD, and Anthony A. Caldamone, MD, MMS, FACS, FAAP 


Bladder exstrophy occurs at a rate of 3.3 per 100,000 live 
births. Embryologically it is thought to be the result of an 
abnormal cloacal membrane. In 1962, Muecke presented 
an experimental model of bladder exstrophy that demon- 
strated the key role of the cloacal membrane in the devel- 
opment of bladder exstrophy in a chick embryo. A plastic 
vvedge placed above the cloacal membrane prevented nor- 
mal mesenchymal (the future abdominal vvall) migration 
betvveen the leaflets of the membrane (Figure 76-1). 
Rupture of this thin cloacal membrane left the posterior 
surface of the bladder on the surface of the abdominal vvall 
(Figure 76-2). 


Goals for the management of classic bladder exstrophy 
are (1) bladder closure vvith the achievement of urinary con- 
tinence and the preservation of renal function and (2) recon- 
struction of functional and cosmetically acceptable genitalia. 
Although the goals of management of the patient vvith blad- 
der exstrophy have not changed since the 1970s, vvhen /effs 
and Cendron described consistent surgical success vvith a 
staged approach to closure, a nevv surgical philosophy has 
emerged vvith the complete primary repair of bladder exstro- 
phy and epispadias. This chapter highlights the prenatal diag- 
nosis of bladder exstrophy and the immediate and long-term 
management of the patient vvith bladder exstrophy. 


A Ultrasonographic criteria for the prenatal diagnosis of 
bladder exstrophy include nonvisualization of the uri- 
nary bladder, a lovver abdominal bulge representing the 
exstrophied bladder, lovv insertion of the umbilical cord, 
a small penis vvith an anteriorly displaced scrotum, and 
abnormal vvidening of the iliac crests. Nonvisualization 
of the bladder is the most common single finding." 
Prenatal diagnosis allovvs for family counseling, 
planned elective delivery at an appropriate facility, and 
coordination of a multidisciplinary team for postnatal 
treatment. The family may be directed to the 
Association of Bladder Exstrophy Children or other 
available resources for more information and support. 


B At birth, the bladder mucosa should be protected by a 
hydrated gel dressing (Vigilon) or placement of nonad- 
herent plastic vvrap over the exstrophied bladder. VVith 
each diaper change, the bladder should be gently irri- 
gated vvith normal saline and the gel or vvrap replaced. 
The umbilical cord clamp should be replaced by a 2-0 
silk suture to minimize traumatic contact vvith the blad- 
der mucosa. A general physical examination should be 
performed to screen for any other congenital anomalies. 
Renal ultrasonography is performed to establish a base- 
line for further evaluation and spinal ultrasonography 
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Figure 76-1 Events leading to exstrophy of the bladder. Adapted 
from Muecke EC. Exstrophy, epispadias, and other anomalies of the 
bladder. In: Harrison (H, Gittes RF, Perlmutter AD, et al, editors. Camp- 
belPs urology. 4th ed. Philadelphia: VVB Saunders, 1979. p. 1448. 


may be necessary to evaluate any physical findings sug- 
gestive of a spinal anomaly. Details of the bladder and 
genital anatomy should be noted, such as the size of the 
bladder plate, polypoid nature, location of the ureteral 
orifices, and, in the male, the size of the phallus and the 
length of the urethral plate.? 


C Tühe first step in staged reconstruction is to convert the 
bladder exstrophy into a complete incontinent epispa- 
dias vvith a degree of outlet resistance that preserves 
renal function but stimulates bladder grovvth. Depending 
on the timing of repair and the plasticity of the pelvis, a 
pelvic osteotomy may be required. The second stage, 
epispadias repair, is generally performed betvveen 6 and 
12 months of age, after testosterone stimulation if nec- 
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Figure 76-2 Bladder exstrophy in a male. 


essary. Consideration for the final stage, bladder neck 
repair vvith ureteral reimplantation, occurs vvhen the 
child has an adequate bladder capacity and desires social 
continence, usually around age 4 to 5 years. 


The complete primary repair for bladder exstrophy is 
based on the premise that the primary defect in exstrophy 
is an anterior herniation and that the bladder and urethra 
must be treated as a single unit and relocated posteriorly 
into the pelvis to achieve optimal bladder function and 
continence.? The inclusion of total penile disassembly 
reduces tension on the bladder neck and urethral repair 
and decreases the risk of failed closure and dorsal 
chordee. In the male, the repair begins vvith dissection of 
the bladder plate in continuity vvith the urethral plate, fol- 
lovved by complete penile disassembly. Proximal dissec- 
tion vvith deep incision of the intersymphyseal ligaments 
posterior and lateral to the urethra is then performed to 
allovv for the movement of the bladder and urethra into 
the pelvis. Primary closure is then undertaken. The pubis 
is reapproximated and the penile reconstruction is com- 
pleted. Depending on the available urethral length, the 
urethra may be matured ventrally to create a hypospadias 
to be corrected in the future. The rate of urinary conti- 
nence vvith complete primary repair compares favorably 
vvith the rate for staged repair. 


For the failed exstrophy closure, pelvic osteotomy and 
postoperative immobilization are important considera- 
tions to facilitate tension-free successful reclosure of 
the bladder. Complete primary repair has also been 
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reported for use in older children vvith failed exstrophy 
closures.? 


In cases of failure to achieve continence, urodynamic 
evaluation should be undertaken to assess the etiology 
Of incontinence.? A high-pressure, 1lovv-capacity, or 
unstable bladder may require anticholinergic therapy or 
augmentation cystoplasty. In the case of bladder neck 
incompetence, a primary or repeat Young-Dees- 
Leadbetter procedure may be employed if the urody- 
namic evaluation reveals a stable bladder vvith adequate 
bladder capacity. Collagen in/ections or implantation of 
an artificial urinary sphincter may be considered, but 
success vvith each of these methods is limited in most 
reported series. In some cases of failed bladder neck 
reconstruction, hovvever, the best alternative may be 
bladder neck closure, augmentation eystoplasty, and 
creation of a continent catheterizable stoma. 


G Inguinal hernias may be present in up to 8296 of boys 


and 10976 of girls vvith bladder exstrophy. Patients 
should be carefully examined prior to bladder closure 
and a preperitoneal repair may be performed at the time 
of bladder closure. Strong consideration should be 
given to performing a bilateral repair because the inci- 
dence of synchronous or metachronous contralateral 
hernia may be as high as 820c.7 


Although sexual function and libido are normal in 
exstrophy patients, male patients vvith genital recon- 
struction and closure of the urethra may be at high risk 
of infertility and may require the use of assisted repro- 
ductive techniques, including gamete intrafallopian 
transfer (GIFT) or intracytoplasmic sperm iniection 
(ICSD, to achieve pregnancy.” In pregnant female exstro- 
phy patients, cesarean section should be planned to avoid 
traumatic infury to the urinary sphincter mechanism and 
the pelvic floor, vvhich may lead to uterine prolapse. 


Ureterosigmoidostomy vvas a common method of 
urinary diversion in the past for patients vvith bladders 
thought to be inadequate for closure. The mixture of 
urine and feces is a predisposing factor for the develop- 
ment of neoplasia in these patients, and they require 
annual screening colonscopy for early detection of 
tumors. Although urinary diversion for patients vvith 
bladder exstrophy is no longer vvidespread, even 
patients vvho undergo primary bladder closure may be 
at an increased risk of developing malignancy: there- 
fore, ongoing surveillance of the bladder and upper 
tracts should be performed in all patients. 
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Bladder Diverticula in Adults 


Eric S. Rovner, MD, and Alan s. VVein, MD 


Bladder diverticula are commonly discovered incidentally 
or are found in the course of investigating the source of 
various unrelated nonspecific lovver urinary tract symp- 
toms. Despite presenting symptoms such as lovver abdom- 
inal svvelling or chronic urinary tract infections (UT1s), 
some large bladder diverticula remain undiagnosed for 
many years. Bladder diverticula are the result of a hernia- 
tion of the transitional cell epithelium through the muscu- 
laris propria of the bladder vvall." They may be congenital 
or acquired because of bladder outlet obstruction and/or 
neurogenic bladder. VVhen congenital, they may be located 
lateral and cephalad to the ureteral orifice or at the dome in 
some patients vvith prune-belly syndrome or posterior ure- 
thral valves. If the diverticulum is located near the ureteral 
orifice in the setting of a neurogenic bladder and vesi- 
coureteral reflux, it is termed a “Hutch” diverticulum.? 
Bladder diverticula may often be found incidentally in the 
radiographic investigation of recurrent UT1s or other non- 
specific lovver urinary tract symptoms. Voiding eys- 
tourethrography may be more revealing than intravenous 
urography: hovvever, if the neck of the diverticulum is 
obstructed, cross-sectional imaging may be required for 
diagnosis. 


A Bladder diverticula do not produce specific symptoms. 
Retrospectively, symptoms such as incomplete bladder 


emptying, lovver abdominal fullness, and double voiding 
may be attributed to some large bladder diverticula. 
Most bladder diverticula are, in fact, diagnosed inciden- 
tally during radiographic or endoscopic evaluation of the 
Tovver urinary tract. A voiding eystourethrogram 
(VCUG) (Figures 77-1A and 77-1B) vvith anterior-pos- 
terior, oblique, and lateral images provides information 
vvith respect to anatomy, location, size, associated vesi- 
coureteral reflux, and, importantly, emptying of the 
bladder diverticulum vvith voiding.? Endoscopically, 
thoroughly examine the interior of the bladder divertic- 
ulum for stones or abnormal-appearing epithelium. In 
addition, during endoscopic examination, send urine 
eytology from the diverticulum. 


Perform a biopsy on any abnormal-appearing epitheli- 
um or lesions vvithin the diverticulum. Take extreme 
care during the biopsy to prevent perforation, the vvall 
of the diverticulum is very thin ovving to the lack of a 
muscularis propria layer. The overall incidence of can- 
cer vvithin a bladder diverticulum has been reported to 
be betvveen 466 and 1196.“5 


Often the pathologist encounters considerable difficulty 
in assessing depth of invasion and confirming invasive 
lTesions (5 Ta). Further, ovving to the lack of a muscu- 
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Figure 77-1 This image, vvhich vvas taken from a eystogram (A), shovvs a large posterior bladder diverticulum. Both the bladder (seen 
on the left vvith the filling catheter demonstrating the location of the bladder neck) and the bladder diverticulum have air-fluid levels. VVe 
clearly see the connection betvveen the bladder and the diverticulum. Acquired bladder diverticula are not commonly found in females. 
This 35-year-old female presented vvith dysuria, recurrent UTls, and pelvic pain. Urodynamic evaluation demonstrated a high-pres- 
sure/lovv-flovv voiding pattern consistent vvith bladder outlet obstruction. Subsequent imaging (not seen here) revealed a urethral diver- 
ticulum. Sagittal T.-vveighted MRl of the same patient demonstrating the bladder diverticulum vvith a connection to the bladder (B). 
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Bladder Diverticula in Adults 


Patient vvith INCIDENTAL DIAGNOSIS OF BLADDER DİVERTİCULUM (TİC) 
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laris propria layer, it is generally accepted that invasive 
lesions may progress through the bladder vvall and into 
the surrounding soft tissues of the pelvis relatively 
early. Thus, cancer found vvithin a diverticulum is often 
treated aggressively.””H Follovving staging (Figure 77-2), 
surgical treatment may include surveillance and repeat 
biopsy, intravesical immnunotherapy or chemotherapy, 
transurethral resection, bladder diverticulectomy, par- 
tial eystectomy, or radical eystectomy. 


D Tmaging of the upper urinary tract may include intra- 
venous pyelogram (TVP), ultrasonography, computed 
tomography (CT), or magnetic resonance imaging 
(MRT. In the absence of hematuria or a knovvn or 
suspected urinary tract malignancy, the goal of imaging 
is to evaluate for asymptomatic or silent hydro- 
ureteronephrosis. 


E Hydronephrosis may relate to the bladder diverticulum 
itself, an underlying urodynamic abnormality that 
resulted in the formation of the diverticulum or may be 
completely unrelated to the bladder diverticulum./””1 A 
thorough multichannel urodynamic study, combined 
vvith a VCUG or, alternatively, a videourodynamic 
study is useful in this setting. 


F Possibly, the clinician vvill encounter asymptomatic 
hydronephrosis unrelated to the bladder diverticulum. 
Evaluate appropriately and pursue therapy concomitantly. 


G Bladder obstruction, impaired compliance, and/or neu- 
rogenic voiding dysfunction resulting in hydronephro- 
sis vvill become evident follovving a vvell-done 
urodynamic study. Treating the underlying lovver uri- 
nary tract urodynamic abnormality via medical or sur- 


Figure 77-2 Bladder diverticulum vvith hematuria. This CT scan 
reveals multiple filling defects vvithin a bladder diverticulum. Bladder 
diverticula may associate vvith various complicating factors, includ- 
İng stones and malignancy. Cystoscopy and biopsy of lesions vvithin 
the diverticulum revealed transitional cell carcinoma. 
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gery means may reverse or resolve the hydronephrosis. 
Alternatively, large or vvell-placed bladder diverticula 
may cause deviation or compression of the lovver ureter- 
al segment, vvhich results in upper urinary tract dilation. 
Similarly, a bladder diverticulum that encompasses the 
ureteral orifice may create a functionally shortened 
intramural ureteral segment and result in vesicoureteral 
reflux, thus possibly necessitating excision of the blad- 
der diverticulum vvith ureteroneocystotomy. 


Although voiding symptoms are rarely directly attribut- 
able to bladder diverticula, complications may include 
recurrent UTls, incomplete bladder emptying, bladder 
calculi, and vascular or rectal obstruction. Recurrent 
UT may be attributable to large residual urine. Bladder 
calculi may occur secondary to stasis and/or infection, 
although they occur uncommoniİy. 


Symptomatic patients, or those vvith complicating fac- 
tors, should undergo urodynamic evaluation to assess 
for bladder outlet obstruction and impaired bladder 
contractility. Tmportantly, bladder contractility may 
appear diminished on urodynamics because of the 
“pressure-sink” effect of the bladder diverticulum. This 
artifact occurs as the detrusor contracts and the intra- 
vesical contents are decompressed through the path of 
least resistance into the bladder diverticulum, as 
opposed to the urethra. Videourodynamics may help to 
assess the significance of this possibility. 


Successful treatment of the urodynamic abnormality 
may improve bladder emptying and may potentially 
result in resolution of the symptoms and/or complica- 
tions. In this setting and in the absence of future com- 
plicating factors, surveillance of the bladder 
diverticulum may be all that is needed. If symptoms 
remain, hovvever, or the bladder diverticulum does not 
empty after treatment of the primary lovver urinary tract 
abnormality, resulting in ongoing complications, then, 
excising the bladder diverticulum may be vvarranted. 


K Asymptomatic patients vvithout complicating factors 


L 


may be follovved closely. This includes periodic urine 
eytology, endoscopic examination of the bladder diver- 
ticulum, and upper urinary tract imaging. Controversy 
exists about vyhether prophylactic excision of asympto- 
matic bladder diverticula should be carried out to pre- 
vent malignant transformation or vvhether close 
observation is sufficient. Cytologic techniques and 
endoscopic examination allovv for excellent follovv-up, 
but clinicians have reported the rapid development of 
carcinoma during close observation, and the prognosis 
and treatment of established lesions remain poor. 


Excision of bladder diverticula is most often elective. 
Prior to considering the procedure, ensure that the 
patient is in relatively good health and is a lovv surgical 
risk. Assess preoperative medical status and correct 


and/or optimize reversible risk factors (1e, nutritional, 
cardiac, and pulmonary). Patients vvho are prohibitive 
risks ovving to concurrent medical illness or other fac- 
tors should not undergo surgical excision. 


M Management options in treating bladder diverticula 


include endoscopic incision of the diverticular neck, 
transurethral fulguration, and open surgical excision./””?5 
Likevvise, there have been some reports of laparoscopic 
bladder diverticulectomy.?” Open excision is usually 
performed through a transvesical approach, although 
extravesical and intraperitoneal approaches have been 
described. Often, the surgeon places ureteral stents to 
facilitate dissection and avoid ureteric inğury. Careful 
dissection is required to avoid ureteral iny)ury as many 
bladder diverticula are located adiacent to the ureter or 
may be adherent to it. Excising the diverticular sac and 
closing the bladder vvall are usually curative, provided 
that the lovver urinary tract abnormality that vvas origi- 
nally responsible for developing the diverticulum vvas 
identified and treated. 


Manage patients vvho have poor bladder emptying and 
vvho are unable or unvvilling to undergo surgical exci- 
sion of the bladder diverticulum vvith clean intermittent 
catheterization. 
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Bladder Diverticula in Children 


Mark F. Bellinger, MD 


Bladder diverticula, formed vvhen bladder mucosa herni- 
ates betvveen fibers of the detrusor muscle, are most com- 
mon at sites of potential vveakness in the detrusor. These 
locations are paraureteric, vvhere the ureteral, trigonal, and 
detrusor muscles coalesce near the urachus (bladder 
dome). The vvalls of bladder diverticula therefore contain 
fevv muscle fibers. Bladder diverticula may be acquired or 
be congenital in origin. 


Congenital diverticula in children are more common 
than are the acquired variety." They are more common in 
males and, in most cases, are solitary and are located in 
smooth-vvalled bladders vvithout outlet obstruction, func- 
tioning at normal voiding pressures.? Most are paraureteric 
in location and have been associated vvith deficiency in 
VValdeyer”s sheath, vvhich surrounds the distal ureter and 
interdigitates vvith the trigonal musculature to form the 
effective ureterovesical mechanism (Figure 78-1).5 
Although most congenital diverticula occur sporadically, 
they may also be found in association vvith several clinical 
syndromes, including Menkes” (kinky-hair syndrome, a 
sex-linked neurodegenerative disorder of copper metabo- 
1ism), Ehlers-Danlos (a disorder of collagen synthesis), 
VVilHams (elfin facies, cardiac disease), and cutis laxa (a 
deficiency of elastic tissue).”7 


Urachal diverticula are located at the dome of the blad- 
der, appear sporadically, and are not uncommon in the 
prune-belly syndrome.5 Related urachal anomalies include 
urachal eyst, urachal sinus, patent urachus, and alternating 
urachal sinus.”1" These lesions are thought to result from 
anomalous regression of normal urachal structures./75 


Figure 78-1 


Paraureteric bladder diverticula. 
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Acquired diverticula are commonly multiple and associ- 
ated vvith vesical trabeculation, vvhich in itself is secondary 
to either functional or structural vesical outlet obstruction. 
The elevated vesical pressures, created in the face of outlet 
obstruction, serve to force bladder mucosa through vveak- 
nesses in the detrusor muscle, resulting in formation of 
diverticula. Anterior or posterior urethral valves, urethral 
stricture, ureterocele, and other sources of urethral obstruc- 
tion may cause structural infravesical obstruction.“”1€ 
Functional outlet obstruction may be secondary to neu- 
rovesical dysfunction or dysfunctional vofding (in its most 
severe manifestation, the Hinman-Allen syndrome). "718 
Tatrogenic diverticula have been described as a consequence 
of surgical procedures, notably ureteral reimplantation.”20 


Bladder diverticula may remain asymptomatic or may 
be the cause of urinary tract infection, vesicoureteral reflux 
(VUR), ureteral obstruction, calculus formation, or bladder 
outlet obstruction. Because diverticula vary in size and 
1ocation—some vvith a narrovv neck and some vvith a vvide 
neck—the spectrum of pathologic disorders may vary con- 
siderably, depending on the site and size of the diverticu- 
lum. Large diverticula and those vvith a narrovv neck are 
more likely to empty poorly and to promote urinary infec- 
tion, ovving to residual urine remaining in the diverticulum 
after voiding or because of aberrant micturition, vvith a 
large amount of urine filling the diverticulum during mic- 
turition and subsequently refilling the bladder. Paraureteric 
diverticula may result in vesicoureteral reflux or may mere- 
İy be associated vvith vesicoureteral reflux. Although the 
presence of a paraureteric diverticulum might be associated 
vvith a lessened potential for spontaneous regression of 
VUR, it has been demonstrated that reflux may resolve 
spontaneously in the presence of a paraureteric diverticu- 
lum." Factors that might influence this potential for regres- 
sion include the size of the diverticulum (the size of the 
detrusor defect) and the anatomic position of the diverticu- 
lum in relation to the intramural tunnel of the ureter. 


A Although a large diverticulum might be visualized by 
ultrasonography or urography, the voiding eystourethro- 
gram (VCUG) is the key to diagnosis. Both voiding dur- 
ing the imaging study and a postvoid film are helpful in 
delineating the presence of a diverticulum, its location in 
the bladder, and the presence of both postvoid residual 
urine in the diverticulum and aberrant micturition vvith 
refilling of the bladder after voiding has occurred. A 
plain film taken before the instillation of contrast vvill 
rule out the presence of a calculus in either bladder or 
diverticulum. Tmaging of the urethra during voiding is 
imperative to rule out intrinsic urethral obstruction 
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(valves, stricture) and extrinsic compression of the ure- 
thra by the diverticulum during voiding.???5 VVhen a 
bladder diverticulum has been detected, the upper uri- 
nary tract must alvvays be imaged by sonography. This is 
done primarily to rule out hydronephrosis and to ensure 
that vvhat appears to be a paraureteric diverticulum is not 
really an everting ureterocele associated vvith a duplicat- 
ed collecting system and upper pole obstruction.?“ 


A trabeculated bladder vvith diverticula should raise a 
concern about infravesical obstruction. In certain cases, 
the appearance of the posterfor urethra in a boy requires 
differentiation betvveen a posterior urethral valve and 
the failure of the external sphincter to relax during mic- 
turition. The latter dyssynergia (discoordination) may 
be neurogenic in origin or may represent involuntary or 
voluntary discoordination of the sphincter and detrusor 
(the Hinman-Allen syndrome).?””7 The detrusor or 
sphincter discoordination seen in cases of the Hinman- 
Allen syndrome can be severe and may mimic severe 
urethral obstruction or true neurovesical dysfunction. 
Cystoscopy may be required to rule out urethral pathol- 
ogy, and urodynamic investigation may be appropriate. 


The primary treatment of children vvith acquired diver- 
ticula involves management of the vesical outlet 
obstruction or discoordination that caused diverticulum 
formation. This may include resecting urethral valves, 
treating urethral stricture, or managing the neurovesi- 
cal dysfunction or dysfunctional elimination syndrome 
that resulted in abnormal bladder function.?570 Treat 
expectantly multiple diverticula associated vvith 
Menkes” and other clinical syndromes because vesical 
function may be disordered. In addition, detrusor mus- 
cle is so abnormal in many of these connective tissue 
disorders that diverticulectomy may be associated vvith 
the formation of other diverticula in many sites in the 
bladder. Solitary congenital diverticula, vvhen small 
and asymptomatic and associated vvith little postvoid 
residual urine, may be treated expectantly. It is impor- 
tant to follovv these children longitudinally, hovvever, 
because some vvill develop urinary tract infections or 
other symptoms that refer to the diverticulum. Others 
may remain asymptomatic vvhile the diverticulum 
gradually enlarges to a size significant enough to pro- 
duce aberrant micturition. In fact, some diverticula 
may reach an impressive size. If diverticulectomy is 
elected, the surgical approach may be intravesical, 
extravesical, or a combination of the tvvo. VVhen the 
diverticulum is in close proximity to the ureter and 
reflux is not present, note the course of the ureter vvith 
a ureteral catheter, so inadvertent ureteral inğury does 
not occur during diverticulectomy. 


Paraureteric diverticula associated vvith ureteral 
obstruction or VUR require ureteral reimplantation, com- 
bined vvith diverticulectomy. In fact, most paraureteric 
diverticula represent merely an enlarged muscular hiatus 
at the ureterotrigonal function, thus, diverticulectomy 
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19. 


20. 


21. 


and repair of the muscular defect are accomplished in 
most cases by routine ureteroneocystostomy. Take care to 
preserve the ureteral blood supply: the bladder (divertic- 
ular) mucosa is closely applied to the ureter in most 
cases, and separation of the tvvo layers can be tedious. 


Urachal diverticula may be vvide-mouthed and uro- 
dynamically insignificant. In these cases, surgical inter- 
vention is usually unnecessary. VVhen symptomatic 
diverticula or other urachal lesions are found, vvhen 
excising the diverticulum, remove a small cuff of the 
detrusor and excise all urachal remnants that extend to 
the umbilicus. This is important because of the potential 
for malignant degeneration in the epithelial tissue, 
vvhich may persist in the urachal remnant.”"52 
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Stress Urinary İncontinence 


Eric S. Rovner, MD, and Alan s. VVein, MD 


Stress urinary incontinence (SUD is the involuntary 1oss of 
urine through the urethra, associated vvith increases in 
intra-abdominal pressure. Generally, it is attributed to 
either (1) a failure of the normal transmission of increases 
in intra-abdominal pressures to the bladder neck and prox- 
imal urethra, ovving to poor anatomic support of this region 
(urethral hypermobility or anatomic incontinence ): (2) 
malfunction, damage, or in)ury to the intrinsic urethral 
sphincteric unit (intrinsic sphincter deficiency İSDİ): or 
(3) a combination of these. Recently, it has been suggested 
that all patients vvith SUI have some degree of ISD and that 
urethral hypermobility is associated vvith or contributes to 
the risk of developing SUL 


A A satisfactory history, physical examination, and urine 
analysis can often accurately establish the diagnosis of 
SU in an othervvise healthy, uncomplicated, female 
vvithout neurologic illness or prior pelvic surgery. 


B Only rarely does surgery have the initial role in man- 
aging uncomplicated stress urinary incontinence. VVhen 
secondary complications from the incontinence are not 
present (eg, skin breakdovvn, infection), and coexisting 
ailments requiring surgery are not present, base the 
decision to surgically treat symptomatic SUI primarily 
on the premise that the degree of bother or lifestyle 
compromise to the patient is great enough to vvarrant an 
elective operation and that nonoperative therapy is 
either undesired or has been ineffective. 


C Provided that the therapy being considered for the treat- 
ment of SUL is completely reversible, noninvasive, safe, 
and inexpensive, it is unnecessary to proceed vvith more 
invasive or expensive testing, such as urodynamics 
(UDS) or endoscopic examination, of the lovver urinary 
tract. In most patients vvith uncomplicated SUL the initial 
management usually involves various noninvasive meas- 
ures, including behavioral modification (fluid and dietary 
management, timed volding) and pelvic floor exercise, 
vvith or vvithout biofeedback, and other accessory teach- 
ing aids that include vveighted vaginal cones.?-“ 


D If symptomatic improvement remains unsatisfactory, 
appiy the follovving, either in isolation or in combina- 
tion: pharmacologic therapy (alpha agonists, estro- 
gens),? compressive and occlusive devices (vaginal 
pessarfes, urethral inserts), electrical stimulation, and 
various other interventions. 


E Patient satisfaction is determined by each individual 
patient and may not relate to the complete resolution of 
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urinary incontinence. General guidelines have been sug- 
gested to obyiectively determine outcomes, but, ultimate- 
İy, it is the patients and their family vvho decide success.6 


F Patients may become dissatisfied vvith these noninva- 
sive therapies because of cost, discomfort, inconven- 
ience, and lack of efficacy or related complications, 
such as urinary tract infection (UTD. Surgical treatment 
of SUT in these patients then assumes the primary role 
in treatment. The goal of SUT surgical treatment is to 
provide sufficient urethral resistance to prevent the 
egress Of urine from the urethra during increases in 
intra-abdominal pressure, vvhile preserving voluntary, 
Tİovv pressure and complete bladder emptying. 


G Because SU surgery is essentially elective, prior to 
considering the procedure, ensure that the patient is in 
relatively good health and is a lovv surgical risk. Assess 
preoperative medical status and correct and/or optimize 
reversible risk factors (nutritional, cardiac, pulmonary). 


H Defining the etiology and coexisting and underlying 
factors that contribute to the urinary incontinence is 
critical in determining the appropriate surgical 
approach. A careful preoperative evaluation, including 
urodynamics and eystoscopy vvhen appropriate, can be 
essential in understanding and confirming the type of 
urinary incontinence and thus directing appropriate sur- 
gical therapy. 


İ If obyective evidence of SUT has not been demonstrated 
(via physical examination, UDS), then the diagnosis of 
SUI may be incorrect. Document definite evidence of 
SUT prior to proceeding vvith irreversible therapy, such 
as surgery. 


ud Over 100 different operations have been designed to 
treat SUT in females, and, in general, any number of 
procedures may be considered an option for the “index” 
patient, vvho is othervvise healthy, vvho desires surgical 
SUI correction, and vvho has not undergone prior anti- 
incontinence surgery.” Hence, consider many factors 
vvhen determining the optimal surgical therapy for the 
SUT patient, including etiology and type of urinary 
incontinence, bladder capacity: severity of the leakage, 
the presence of associated conditions, such as vaginal 
prolapse, and concurrent abdominal or pelvic pathology 
that requires surgical correction. Surgical correction of 
female stress incontinence is directed tovvard either (1) 
repositioning the urethra and/or creating a backboard of 
support or stabilizing the urethra and bladder neck in a 


vvell-supported retropubic (intra-abdominal) position, 
vvhich is receptive to changes in intra-abdominal pres- 
sure, or (2) creating coaptation and/or compression or 
othervvise augmenting the urethral resistance vvith (1e, 
sling) or vvithout (1e, perfurethral in/iectables), affecting 
urethral and bladder neck support (Table 79-1).5 


K ISD or Type HI SU has been described as a nonfunc- 
tional proximal urethral segment or fixed open bladder 
neck at rest in the absence of a detrusor contraction, 
usually implying a lovv Valsalva leak-point pressure and 
severe SUI symptoms. Historically, bladder neck sus- 
pensions (transvaginal and transabdominal) have an 
unacceptably high failure rate in this group of 
patients.”19 For many years, the pathophysiology of SUL 
vvas attributed to either urethral hypermobility or ISD or 
a combination of both. Hovvever, clearly, there exist 
many patients vvith urethral hypermobility vvho are not 
incontinent. For this reason, it has been suggested that 
perhaps all patients vvith SUT have some degree of ISD 
and that urethral hypermobility simply represents a 
cofactor for SUI development in those patients vvith any 
degree of ISD. ISD therefore may represent a spectrum 
of relative urethral incompetence, and those patients 
vvith high-volume SUTI symptoms and lovv urethral 
resistance are at one end of the severity spectrum 
(Figures 79-1 and 79-2). 


L Assessing anterior vaginal vvall prolapse is usually done 
preoperatively in the lithotomy position at maximal 
Valsalva. The posterior vaginal vvall is retracted vvith a 


Figure 79-1 Rest/strain sequence from the videourodynamic 
study of a 52-year-old vvoman vvith a history of a failed anti-incon- 
tinence surgery. The left image demonstrates an open bladder 
neck at rest. The right image demonstrates urinary incontinence 
vvith Valsalva maneuver. The leak-point pressure measurement 
vvas very lovv, consistent vvith severe ISD. There is very limited 
mobility of the proximal urethra and bladder neck vvith straining. 


Stress Urinary Incontinence 


Figure 79-2 Rest/strain sequence from the videourodynamic 
study of a 48 year-old vvoman vvith symptomatic urinary inconti- 
nence. Note the rotational descent of the bladder neck and prox- 
imal urethra vvith straining in the right image, compared vvith the 
resting image on the left. There vvas no incontinence demon- 
strated on the videourodynamic study. 


speculum to maximally accentuate the degree of pro- 
lapse. Anterior vaginal vvall prolapse to the distal vagi- 
na and beyond usually suggests that a concomitant 
eystocele repair should be performed vvith the anti- 
incontinence procedure to avoid postoperative voiding 
dysfunction. 


M Urologists have used the transabdominal approach to 
vesicourethropexy for many years.11 The advantages to 
this approach include (1) the familiarity of retropubic 
anatomy to most urologists, (2) excellent operative 
exposure and access to the key anatomic elements for 
the surgery, (3) long-term data suggesting its durabili- 
ty, and (4) the opportunity to repair coexistent abdom- 
inal pathology through the same or slightly extended 
incision. Disadvantages include a large incision, pro- 
longed hospital stay and recovery period, suboptimal 
results in patients vvith ISD, and the inability to access 
and repair coexistent vaginal pathology through the 
same incision. 


N For a patient vvithout ISD or significant prolapse, any of 
these options are satisfactory, vvith each having distinct 
advantages and disadvantages that the clinician should 
discuss vvith the patient. An alternative to the retropubic 
operations for urethral incontinence ovving to vesi- 
courethral hypermobility is the transvaginal approach or 
needle suspension. These techniques have evolved as a 
minimally invasive alternative to the retropubic proce- 
dures. Armand Pereyra in 1959 described the original 
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SECTION 9 The Bladder 


Table 79-1 Surgical Options for Treating SUI in Females 


To reposition the urethra, to create a backboard of support, or to 


stabilize the urethra and bladder neck in a retropubic position. 


Transabdominal urethropexy 
Retropubic urethropexy (Marshall-Marchetti-Krantz) 
Colposuspension (Burch) 
Paravaginal repair (Richardson) 
Vaginal obturator shelf repair (Turner-VVarvvick) 


Transvaginal urethropexy 
Raz procedure 
Stamey endoscopic procedure 
Gittes “no incision” procedure 


Transvaginal plication 
Kelly plication 
Anterior colporrhaphy 


Laparoscopic urethropexy 


Creating coaptation and/or compression or othervvise augmenting the 


urethral resistance provided by the intrinsic sphincteric unit. 
Adapted from VVein AT. Neuromuscular dysfunction of the lovver 
urinary tract and its treatment. In: VValsh PC, Retik AB, Vaughan ED 
m, VVein AT, editors. Campbell”s urology. 7th ed. Philadelphia: VVB 
Saunders: 1998. p. 953—1006. 


VVith affecting urethral and bladder neck support (slings) 
Fascial sling 


Rectus fascia 
Full length 
Rectangular 


Fascia lata 
Cadaveric fascia 
Vaginal vvall sling 


Synthetic slings 
Silastic?, Mersilene Gauze$, Gore-Tex6, Marlex$, etc 
Polypropylene: TVT€, SPARCƏ 


VVithout affecting urethral support 


Periurethral iniectables 
Collagen 
Autologous fat 
Teflon? 

Durasphere? 


Other 
Bladder neck reconstruction (Young-Dees-Leadbetter, etc.) 
Artificial genitourinary sphincter 


transvaginal needle suspension and used stainless steel 
VVİTES to suspend the paraurethral tissues to the abdomi- 
nal vvall fascia. Since then, urologists have reported 
many modifications of the original procedure. The com- 
mon feature vvith each of these procedures is that the 
anterior abdominal vvall fascia is not incised and that the 
suspending sutures are passed through the retropubic 
space from the vagina to the anterior abdominal vvall 
vvith a specialized long ligature (suture) passer. 
Advantages to the transvaginal approach include avoid- 
ance of a large, transfascial abdominal incision (and its 
attendant morbidity, especially in the obese patient): 
shorter operative times, less postoperative discomfort, 
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shorter hospital stay, and the ability to repair coexisting 
vaginal pathology (ie, prolapse) through the same or 
slightly extended incision. The disadvantages are as fol- 
1ovvs: a potentially lovver 1ong-term “cure” rate, poor 
intraoperative visualization, risk of infury to the bladder 
and urethra during blind passage of the needles through 
the retropubic space, risk of significant bleeding in the 
retropubic space vvith poor operative access from the 
vaginal incisions, and, finally, if suture buttresses (ie, 
Stamey operation) are used, infection or erosion of a for- 
eign body. Each of the transvaginal urethropexy proce- 
dures differs from one another vvith respect to the method 
Of anchoring, as vvell as to the tissues incorporated on the 
vaginal side of the procedure, that is, vvhether or not the 
endopelvic fascia is detached from the tendinous arc of 
the obturator and vvhether to use buttresses or bolsters to 
hold the suture in the vaginal tissues. 


O A eystocele repair usually requires regional or general 


anesthesia. Therefore, in most patients, an anti- 
incontinence procedure, such as a sling, retropubic 
suspension (RP), or percutaneous bladder neck suspen- 
sion (PBNS), vvill be a better option than a periurethral 
in)ectable, vvhich, vvhen compared vvith collagen, is 
probably more durable. 


In adult females, the clinician may perform collagen 
in)ections in the setting of urethral incontinence, ovving 
to intrinsic sphincteric deficiency.? Further, collagen 
in)ection in the female may be performed transurethral- 
İy or periurethrally. The collagen is usually iniected 
submucosally at the level of the bladder neck until 
coaptation of the lumen is noted. 


Q Originally described almost 100 years ago, slings of var- 


ious types have had resurgence in popularity over the past 
several years. ”-16 VVe can attribute this surge in populari- 
ty to several factors, including a change in surgical phi- 
1osophy vvith respect to pathophysiology of urethral 
incontinence in the female (ie, many surgeons novv 
believe that all patients vvith urethral incontinence have 
some degree of intrinsic sphincteric deficiency regardless 
Of the presence or absence of urethral hypermobility) and 
a percefved, if not actual, decrease in morbidity of sling 
surgery in the modern era. Rather than the transabdomi- 
nal or transvaginal approach to urethropexy, the goal of 
sling surgery is not only to provide a “backboard” of sup- 
port for the vesicourethral function but also to create 
some degree of urethral coaptation or compression 
(Figure 79-3). Nonetheless, it is important to tie any type 
of sling vvith minimal or no tension to prevent bladder 
outlet obstruction and/or urinary retention. The synthetic 
slings, such as TVT6, that comprise primarily polypropy- 
lene mesh are placed at the level of the midurethra on 
absolutely no tension and probably provide their anti- 
incontinence effect by reducing urethral mobility during 
increases in intra-abdominal pressure or by producing a 
dynamic kink in the urethra at these times.” 


Stress Urinary Incontinence 


3. Berghmans LC, Hendriks HT, Bo K, et al. Conservative treatment of 
stress urinary incontinence in vvomen: a systematic revievv of ran- 
domized clinical trials. Br / Urol 1998:82:181-—91. 

4. Bo K, Talseth T, Holme 1. Single blind, randomised controlled trial 
of pelvic floor exercises, electrical stimulation, vaginal cones, and 
no treatment in management of genuine stress incontinence in 
vvomen. BM/ 1999:318:487—93. 

5. Andersson KE, Appell R, Cardozo LD, et al. The pharmacological 
treatment of urinary incontinence. Br 1 Urol 1999:84:923—47. 

6. Mattiasson A, Diurhuus 1), Fonda D, et al. Standardization of out- 
come studies in patients vvith lovver urinary tract dysfunction: a 
report on general principles from the Standardization Committee of 
the International Continence Society. Neurourol Urodyn 1998:17: 
249-53. 

7. Leach GE, Dmochovvski R, et al. Female stress incontinence clini- 
cal guidelines panel summary report on surgical management of 
female stress urinary incontinence. / Urol 1997:158:875—80. 

8. VVein AT. Neuromuscular dysfunction of the lovver urinary tract and 
its treatment. In: VValsh PC, Retik AB, Vaughan ED /r, VVein A), edi- 
tors. Campbell”s urology. 7th ed. Philadelphia: VVB Saunders: 1998. 
p. 953—1006. 

9. Trockman BA, Leach GE, Hamilton /, et al. Modified Pereyra blad- 
der neck suspension: 10-year mean follovv-up using outcomes 
analysis in 125 patients. / Urol 1995:154:1841—7. 

. Korman H)) Sirls LT, Kirkemo AK. Success rate of modified Pereya 
bladder neck suspension determined by outcomes analysis. 1 Urol 
1994:152:1453—7. 


Figure 79-3 
The transverse-oriented, shiny-appearing material is the har- 
vested rectus abdominis fascia placed at the level of the bladder 


İntraoperative vievv of a pubovaginal sling surgery. 10 


neck and proximal urethra. The anterior vaginal vvall is not seen, 1İ1. Marshall VF, Marchetti AA, Krantz KE. The correction of stress 

it has been dissected from the underlying periurethral fascia and ə. 
f asl Obstet 1949:88:509. 

reflected cephalad. 12. McGuire El, English SF. Periurethral collagen iniection for male 


and female sphincteric incontinence: indications, techniques, and 
result. VVorld 7 Urol 1997:15:306-—9. 

13. Leach GE, Sirls L. Pubovaginal sling procedures. Atlas Urol Clin 
North Am 1994:2(1):61—71. 

14. Chaikin DC, Rosenthal /, Blaivas VG. Pubovaginal fascial sling for 
all types of stress urinary incontinence: long-term analysis. / Urol 
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Myelomeningocele 


deffrey S. Palmer, MD 


Spina bifida, or myelodysplasia, a group of complex devel- 
opmental anomalies, is caused by neural tube closure 
defects. This condition, affecting 1 in 1,000 births in the 
United States, is associated vvith the follovving lesions: (1) 
spina bifida occulta (a bony defect), (2) meningocele (a 
meningeal sac vvithout neural components), (3) spina bifi- 
da eystica or myelomeningocele (skin-covered sac vvith 
neural components), and (4) spina bifida aperta (an open 
sac). Mafor advances in the medical and surgical treatment 
of these individuals have markedly increased their life 
expectancy and have improved certain aspects of their 
quality of life. Over 906? of all the open spinal dysraphic 
states are due to myelomeningocele. 


There are many urologic manifestations of patients vvith 
myelomeningocele, including urinary retention, urinary 
incontinence, urinary tract infections (UT1s), and vesi- 
coureteral reflux. Tvvo factors that may contribute to these 
conditions are neurogenic bladder dysfunction and consti- 
pation. To properly treat these patients, the clinician should 
address both conditions. AlI patients vvith myelomeningo- 
cele should undergo periodic urine analysis/cultures, 
imaging, and urodynamic evaluation. 


A After closing the spinal defect, urologic evaluation is 
essential for managing these children. The evaluation 
consists of assessing the spinal level of the 
myelomeningocele, the upper tracts by renal ultra- 
sonography, and the lovver tract by bladder ultrasonog- 
raphy and voiding eystourethrography (VCUG). 
Perform a baseline urodynamic study vvhen it is safe to 
place the child on his back. Patients can be divided into 
five groups: (1) normal evaluation, (2) urinary reten- 
tion, (3) hydronephrosis, (4) UTL, and (5) pathologic 
high-pressure urodynamic studies (ie, elevated leak- 
point pressure or bladder-sphincter dyssynergia). More 
than one of these problems can coexist. 


B Children vvith a minor neurologic defect may be able to 
spontaneously void and to maintain normal upper 
tracts. The clinician should determine a postvoid resid- 
ual, a value c 5 mL is considered vvithin normal limits 
in the nevvborn period. These children require close 
observation vvith urine cultures every 3 months and vvith 
periodic ultrasonography because the bladder dynamics 
may change. 


C Urinary retention or high residual urines can occur after 
spinal closure. Clean intermittent catheterization (CIC), 
vvhich effectively treats this condition, should be 
performed every 4 hours during the day. Use anti- 
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cholinergics (AChs), in addition to CIC, if the urody- 
namic evaluation demonstrates a pathologic high-pres- 
sure bladder. Many children vvill begin to self-void, 
resulting in the transient use of CIC and AChs. Check 
postvoid residuals prior to discontinuation of therapy 
and perform periodic urine analysis/cultures, radi- 
ographs, and urodynamics. 


Incontinence in the infant is easily managed vvith 
diapers. Managing bovvel function, hovvever, is impor- 
tant in helping to achieve continence. Constipation 
therapy can include fiber supplements, mineral oil, 
enemas, polyethylene glycol 3350, anal stimulation, 
and manual disimpaction. VVhen all therapies have 
failed, arrange an evaluation vvith a gastroenterologist, 
in fact, an ACE (antegrade continence enema) procedure 
may be necessary. 


Hovvever, vvhen continence is desired in the older 
child, the clinician can successfully implement CIC 
and AChs to achieve continence. Carry out a urody- 
namic re-evaluation in these children vvith continued 
incontinence. Perform spinal magnetic resonance 
imaging (MRT) to evaluate for a tethered cord, espe- 
cially in those vvith secondary enuresis or vvith changes 
in voiding pattern. If children do not achieve conti- 
nence vvith these nonsurgical modalities, continence 
surgery 1s necessary. 


Hydronephrosis is commonly seen in children vvith 
myelomeningocele from either vesicoureteral reflux or 
a neurogenic bladder. To treat vesicoureteral reflux, pre- 
secribe antibiotic prophylaxis until the radiograph con- 
firms that the reflux has resolved. Decreasing the 
intravesical pressure further may necessitate adding 
AChs. This therapy is usually successful in children 
vvith lovv-grade reflux but more commonly unsuccessful 
in those vvith high-grade reflux. Children vvith high- 
grade reflux frequently require temporary diversion (eg, 
vesicostomy) to preserve the upper tracts. High-grade 
reflux usually requires eventual ureteral reimplantation 
and often needs bladder augmentation to increase the 
bladder capacity and reduce the intravesical storage 
pressures. 


Myelmeningocele patients are susceptible to recurrent 
UT/Is. The common causes for these infections are con- 
stipation (refer to D) and impaired bladder emptying. 
Impaired bladder emptying may be due to constipation, 
reflux, and high 1intravesical pressure. The primary 
therapy comprises CIC and antibiotics, vvith the addi- 


tion of AChs as indicated. Asymptomatic bacteriuria 
occurs commonİy in CIC patients and does not predis- 
pose them to febrile UTlIs or renal damage in the 
absence of reflux, thus not requiring therapy. Febrile 
UTIs are commoniİy due to reflux and therefore require 
VCUG. Recurrent infections are commonly due to fail- 
ure to catheterize, resulting in high bladder volumes and 
overdistention. If the patient is compliant vvith CIC, 
perform urodynamic re-evaluation. 


A baseline urodynamic evaluation is essential not only 
to allovv for comparison vvith future urodynamic results 
but also to select those infants vvho may benefit from 
immediate CIC and AChs in the attempt to preserve the 
bladder and upper tracts. For patients vvith pathologic 
urodynamics, clinicians should follovv up closely vvith 
urodynamic evaluations. 


Before the 1980s, little had been vvritten on the subfect 
Of sexual function of the spina bifida patient because 
only a small number of these individuals lived into 
adulthood. Novv, hovvever, spina bifida patients routine- 
İy live into adulthood, ovving to recent medical and sur- 
gical advances. For this reason, sexual dysfunction has 
become a vvell-recognized associated medical disorder 
in both men and vvomen. Hence, conversations vvith 


Myelomeningocele 


respect to sexuality should not vvait until adulthood but 
should begin during adolescence. 


Erectile dysfunction is a common problem in this 
patient population. The first study to demonstrate that 
erectile dysfunction in the spina bifida male is a med- 
ically treatable condition involved the use of sildenafil 
citrate. Clinicians can implement the same treatment 
modalities that are used for the general population for 
men vvith spina bifida. Nonsurgical modalities should 
be the first line of therapy. The lovvest effective medica- 
tion dose should be used in these men vvith neurogenic 
erectile dysfunction. 


Additional Readings 

Bauer SB. Neurogenic dysfunction of the lovver urinary tract in children. In: 
VValsh PC, Retik AB, Vaughan ED if, et al, editors. Campbells urolo- 
gy. 7th ed. Philadelphia: VVB Saunders Company: 1998. p. 201953. 

Bauer SB. Neuropathology of the lovver urinary tract. In: Belman AB, 
King LR, Kramer SA, editors. Clinical pediatric urology. 4th ed. 
London: Martin Dunitz Ltd: 2002. p. 375—84. 

Lapides /, Diokno AC, Silber ST, et al. Clean intermittent self-catheteriza- 
tion in the treatment of urinary tract disease. / Urol 1972:107:458—61. 

Palmer 1S, Kaplan VVE, Firlit CF. Erectile dysfunction in the spina bifi- 
da male is a treatable condition. Lancet 1999:354:125—6. 

Palmer /S, Kaplan VVE, Firlit CF. Erectile dysfunction in patients vvith 
spina bifida is a treatable condition. / Urol 2000:164:958-61. 
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€) 4 SMNeurogenic Bladder 


Eric S. Rovner, MD, and Alan s. VVein, MD 


Neurogenic bladder (NGB) is a general term that is used to 
describe various İlovver urinary tract voiding dysfunctions 
resulting from neurologic disease or conditions. A vvide 
variety of neurologic conditions may impact on the lovver 
urinary tract, including spinal cord in/ury or disease (lum- 
bar disc disease, etc), spina bifida, multiple sclerosis, 
Parkinson”s disease, ischemic or hemorrhagic stroke, and 
Alzheimer”s disease. The goal vvhen evaluating the patient 
vvith NGB is to provide an accurate diagnosis or at least 
classification of the voiding dysfunction and assess the 
potential risk to the upper urinary tract. One such classifi- 
cation system is the Functional Classification system out- 
lined belovv." Therapeutic interventions in patients vvith 
neurogenic voiding dysfunction should ideally result in 
1ovv-pressure storage of urine vvith intermittent, voluntary, 
and complete lovv-pressure bladder emptying. Other con- 
siderations in patients vvith NGB include cost, quality of 
life, preservation of the upper urinary tract, and prevention 
of complications such as calculi, infection, and malignancy. 


A The clinical evaluation of the patient vvith neurogenic 
voiding dysfunction includes a thorough history, physi- 
cal examination (including pelvic and rectal examina- 
tions), a directed neurologic examination, and a urine 
analysis. In addition, assess physical disabilities that 
may limit future therapies. For example, patients vvith 
limited use of their upper extremities vvill most likely be 
unable to perform clean intermittent catheterization per 
urethra. 


B An upper tract radiographic study that reveals 
hydroureteronephrosis necessitates further investigation 
and mandates therapy of the NGB condition if the upper 
tract changes are attributable to a lovver urinary tract 
condition. In those patients vvith hydroureteronephrosis, 
revievving the urodynamic tracing, the voiding eys- 
tourethrogram (VCUG) (Figure 81-1), and the endo- 
scopic studies vvill usually reveal the etiology of the 
dilated urinary tract. Considerations include vesi- 
coureteral reflux, poor compliance, bladder outlet 
obstruction, calculus disease, and malignancy (espe- 
cially in those vvith long-term indvvelling catheters). 


C Most patients vvill not present vvith upper urinary tract 
changes. Thus, in the absence of complications, such as 
urinary tract infection (UTTD, calculi or reflux, or uro- 
dynamic findings, vvhich place the upper urinary tract at 
risk (e, impaired compliance), the initiation of therapy 
in these patients is elective. Most patients vvill choose to 
undergo therapy because of the disabling symptomatol- 
ogy associated vvith NGB, including urinary inconti- 
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Figure 81-1 


A eystogram demonstrating the classic “Christmas 
İree” appearance seen in some types of chronic neurogenic blad- 
der (NGB) dysfunction. The bladder vvall is irregular in appear- 
ance vvith multiple, small diverticula. 


nence and overactive bladder symptoms such as fre- 
quency of urination. 


D Patients vvho elect to have no therapy should be care- 
fully monitored. Many neurologic conditions are pro- 
gTessive or may evolve over time (ie, multiple 
sclerosis). Although no universally accepted algorithm 
exists for monitoring patients vvith NGB, annual or 
biannual upper urinary tract imaging, symptom assess- 
ment, physical examination, and serum chemistries is a 
reasonable surveillance protocol (Figure 81-2). 


E Although there are numerous classification systems for 
NGB and voiding dysfunction, the Functional 
Classification system is practical and relatively simple 
to understand.1 Voiding dysfunction is classified accord- 
ing to vvhether the primary problem is one of urinary 
filling and storage (“failure to store”) or urinary empty- 
ing (“failure to empty”). Each of these groups is then 
further subdivided into those vvhose voiding dysfunc- 
tion is attributable to problems of the bladder itself or to 
the bladder outlet (including the urethra and sphincter 
apparatus) or to a combination of both bladder and out- 
Tet problems. 


Figure 81-2 An image from an intravenous pyelogram (IVP) 
from a patient vvith long-term NGB dysfunction managed vvith 


clean intermittent catheterization. This study demonstrates nevv- 
onset left-sided hydroureteronephrosis in the setting of increased 
incontinence betvveen catheterizations. Follovving evaluation vvith 
urodynamics demonstrating severely impaired bladder compli- 
ance, a change in management vas necessary. 


F Failure to store urine may be attributable to problems 
vvith the bladder or the bladder outlet. 


G Detrusor overactivity is a common source of NGB 
symptoms. Involuntary contractions of the detrusor 
muscle result in urinary urgency, frequency, nocturia, 
and incontinence. Therapy is directed at abolishing or 
othervvise diminishing these involuntary contractions. 
As vvith all therapies for NGB, therapy should start vvith 
the least invasive, least expensive, least morbid, and 
most reversible treatment that vvill be effective for the 
underlying condition.? Therapies are changed or added 
as efficacy, cost, or side effects of ongoing treatment are 
deemed unacceptable. Constant reassessment is often 
necessary. For patients vvith bladder overactivity, thera- 
py often starts vvith behavioral modification (timed void- 
ing, fluid and diet management, and pelvic floor 
exercises). Pharmacologic therapy in the form of anti- 
cholinergics?” is commonly added to a program of 
behavioral modification to optimize efficacy.”€ Use tri- 
eyclic antidepressants and estrogens in selected patients. 


H VVhen nonsurgical measures are deemed ineffective and 
the patient desires additional therapy, surgical interven- 
tion may be vvarranted. Bladder overdistention under 
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anesthesia and denervation procedures (ie, Ingelman- 
Sundberg) have been reported to improve symptoms 
in some studies.”75 Neuromodulation (Interstimö, 
Medtronics Corporation, Minnetonka, MN) is a novel 
intervention for the treatment of some types of refractory 
voiding dysfunction.”1" Finally, consider using enlarge- 
ment eystoplasty (augmentation eystoplasty) in select 
patients vvho are refractory to other forms of therapy./?3 
Patients being considered for augmentation eystoplasty 
should be good surgical candidates and be vvilling and 
able to perform intermittent urethral catheterization. 


Nonsurgical therapy for enhancing outlet resistance 
includes pelvic floor exercises, electrical stimulation, 
and pharmacologic therapy.? Pharmacologic therapy for 
improving outlet resistance comprises 0:-adrenergic 
agonists, estrogen therapy, and tricyclic antidepres- 
sants. The clinical utility of these agents is somevvhat 
İimited ovving to relatively poor efficacy and vvide- 
spread adverse side effects. Selected female patients 
may benefit from the use of supportive (ie, incontinence 
pessary) and/or occlusive devices (urethral inserts, 
plugs, or patches). Although these devices can be effec- 
tive in certain patients, issues of individual attitudes 
tovvard the intermittent genital manipulation needed to 
properly use these devices, as vvell as cost and comfort, 
have prevented vvidespread use.“-17 


There are multiple methods by vvhich outlet resistance 
may be augmented surgically (see Chapter 79, “Stress 
Urinary Tncontinence”).15”20 "To create continence in 
some patients, intentional overcorrection of the outlet, 
vvhich, in effect, abolishes voluntary bladder emptying, 
may be necessary. In these patients, initiation of inter- 
mittent urethral catheterization vvill be required to allovv 
bladder emptying. 


K Tf satisfactory continence cannot be achieved by other 


means, or if safe, lovv-pressure urine storage cannot be 
maintained, then urinary diversion avvay from the ure- 
thra is an option. In patients vvith NGB being consid- 
ered for urinary tract reconstruction or diversion, 
incorporation of the native bladder is preferred —espe- 
cially in those vvith nonrefluxing native ureterovesical 
ğunctions. In patients for vvhom other measures are 
unable to create satisfactory urethral resistance to pre- 
vent stress urinary incontinence, surgical division and 
closure of the urethra at the level of the bladder neck or 
proximal urethra can be performed and urinary empty- 
ing maintained by ecreation of an alternative continent 
catheterizable channel to the abdominal vvall (ie, 
Mitrofanoff) or incontinent urinary diversion (ie, 
ileovesicostomy). Alternatively, for patients vvith signif- 
icant vesicoureteral reflux, a Bricker bilateral 
ureteroileostomy or colon conduit may be fashioned. 


Circumventing the problem in patients vvith NGB 
implies the application of measures that do not directly 
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treat the underlying lovver urinary tract pathology but 
that result in a functional improvement in the condition. 
For example, urinary retention or “failure to empty” for 
vvhatever reason may be treated in some patients by 
continuous bladder emptying (indvvelling urethral 
catheterization) or by intermittent catheterization effec- 
tively bypassing the underlying condition (bladder or 
bladder outlet abnormality) responsible for the voiding 
dysfunction. 


M Failure to empty may be due to problems vvith the blad- 
der or bladder outlet. 


N Tmpaired bladder contractility is often difficult to treat. 
Although the goal is to improve bladder contractility, fevv 
treatments have been shovvn to be successful. Commonly, 
clinicians treat these patients vvith intermittent catheteri- 
zation, continuous catheterization, or urinary diversion. 


O Bladder outlet obstruction may be anatomic (benign 
prostatic hypertrophy (BPH), prostate cancer, urethral 
stricture) or functional (striated sphincter dyssynergia, 
bladder neck dysfunction) (Figure 81-3). In either case, 
the goal of therapy is to reduce outlet resistance suffi- 
ciently to permit satisfactory, 1ovv-pressure bladder 
emptying. 


P Fevv, if any, published randomized, placebo-controlled 
trials exist that demonstrate a definite improvement in 
bladder emptying vvith any pharmacologic agent, 


Figure 81-3 Voiding image from a voiding eystourethrogram 
(VCUG) in a patient vvith NGB and suspected detrusor external 
sphincter dyssynergia. This image demonstrates a heavily tra- 
beculated bladder, dilated proximal urethra, and poor opacifica- 
tion beyond the membranous urethra. 
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including bethanechol.? Patients vvith decreased outlet 
resistance may be able to empty satisfactorily vvith 
Valsalva or Crede”s maneuver, although these measures 
may concomitantly increase outlet resistance, resulting 
in inefficient emptying. This is not recommended in 
patients vvith significant vesicoureteral reflux. Some 
patients vvith NGB can vvillfully and predictably induce 
a coordinated bladder contraction vvith intermittent or 
rhythmic tapping in the suprapubic region. Finally, neu- 
romodulation has been found to alleviate some types of 
chronic idiopathic urinary retention.? 


Q Tdentifying the source of bladder outlet obstruction is 
essential to directing appropriate therapy. Clinicians can 
accomplish reduction of outlet resistance both medical- 
İy and/or surgically depending on the clinical situation. 


R For those patients vvith both bladder and bladder-outlet 
problems contributing to a failure to store urine, it 1s rea- 
sonable to treat both the bladder and bladder outlet con- 
comitantİy or alternatively attempt to primarily treat 
vvhichever is contributing to most of the symptomatology. 
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Postprostatectomy İncontinence 


Robert E. Gerstenbluth, MD, and 3. Patrick Spirnak, MD, FACS 


Urinary incontinence after prostatectomy is problematic 
and is not uncommon. Incontinence occurs in 0.5 to 1.076 
of all patients undergoing prostatectomy for benign dis- 
ease, higher rates (5 to 3096) are associated vvith radical 
prostatectomy." Urine leakage can have a mafor impact on 
quality of life. In the immediate postoperative period, 
Stress and urgency incontinence are common. This has 
been attributed to the varying degrees of edema and 
inflammation present in the healing prostatic urethra. Only 
in those instances vvhen incontinence persists beyond the 
healing period (6 to 12 months) is complete urologic eval- 
uation vvarranted. 


Postprostatectomy incontinence may be caused by 
sphincter malfunction and/or bladder dysfunction.””" 
Urinary control in the adult male depends on the integrity of 
both the internal and external urinary sphincters. The inter- 
nal sphincter, consisting of smooth muscle fibers of the 
bladder neck and prostatic urethra, is innervated by the auto- 
nomic nervous system and provides for passive continence. 
The distal urinary sphincter, comprising striated muscle and 
smooth muscle fibers, is under voluntary control, In the 
presence of stable bladder function, either sphincteric mech- 
anism alone is sufficient to maintain urinary continence. 
During prostatectomy, the internal sphincter mechanism is 
virtually destroyed. Thus, postprostatectomy stress inconti- 
nence, or even total passive incontinence, may result if the 
external sphincter is also damaged or destroyed. 


Bladder dysfunction is characterized by detrusor insta- 
bility and impaired compliance.?3 Urgency incontinence, a 
frequent preoperative symptom in the presence of outflovv 
obstruction, may persist into the postoperative period 
vvhen due to uninhibited bladder contractions. Recent stud- 
1es have concluded that sphincter dysfunction is the main 
cause of postprostatectomy incontinence, although some 
form of bladder dysfunction is also present in 34 to 4596 of 
patients. 4 


Obstruction after prostatectomy, resulting from an anasto- 
motic stricture or residual prostatic tissue (post—transurethral 
resection of the prostate), may also play an important role in 
the development of postprostatectomy incontinence. 
Obstructing strictures often cause overflovv incontinence, 
urge incontinence, and/or a vveak urinary stream. 


A An appropriate history and physical examination can 
provide valuable information regarding the etiology of 
postprostatectomy incontinence. Urgeney incontinence 
and dysuria are frequent complaints in patients vvith a 
urinary tract infection and usually resolve vvith appro- 
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priate therapy. A complaint of stress incontinence, vvhich 
can be vvitnessed during the physical examination by 
asking the patient to perform a Valsalva maneuver, high- 
İy suggests the presence of sphincteric dysfunction. 


Perform eystourethroscopy to rule out the presence of 
correctable pathologic changes involving the external 
sphincter, prostatic urethra, and bladder neck. Residual 
apical tissue and/or stricture formation may 1nterfere 
vvith complete closure of the external sphincter, result- 
ing in incontinence. In the absence of other pathologic 
changes, assess the functional integrity of the external 
sphincter by observing under direct vision the voluntary 
closure of the sphincter. 


Urodynamic evaluation is mandatory for patients vvith 
no obvious anatomic abnormality and in those vvith sus- 
pected sphincteric damage. Urodynamic testing helps in 
distinguishing betvveen bladder and sphincteric causes 
for incontinence. Assessment of the abdominal leak 
point pressure, vvhich is calculated as the total bladder 
pressure in the absence of a detrusor contraction at 
vvhich leakage occurs, may help quantify the degree of 
sphincteric dysfunction. 


Treatment of bladder dysfunction includes fluid restric- 
tion, timed voiding, and anticholinergic medications. 
Consider neuromodulation or augmentation eystoplasty 
in severe cases that do not respond to simpler methods. 


VVhen stress incontinence secondary to sphincteric 
dysfunction persists beyond the postoperative healing 
period, a trial of medical management is indicated. The 
use of sympathomimetic agents such as ephedrine, in 
con/unction vvith sphincteric exercises, frequently proves 
therapeutic in cases of mild incontinence. Patients vvho 
remain incontinent despite optimal medical management 
are candidates for surgical intervention. 


Of the current surgical options available (Table 82-1), 
transurethral collagen in?ection is the simplest to per- 
form and the least morbid. Hovvever, the overall effec- 
tiveness and durability of response to inyected collagen 
for postprostatectomy incontinence have been disap- 
pointing. Obtain the best results by selecting patients 
vvith milder degrees of incontinence (x 3 pads per day) 
and an abdominal leak point pressure 5 60 cm H20.57 
Most patients initially require multiple iniections to 
obtain continence, vvith periodic reinfections at longer 
intervals to maintain dryness. Collagen iniection therapy 
offers a less invasive form of treatment as a first-line 


Postprostatectomy İncontinence 


Patient vvith POSTPROSTATECTOMY INCONTINENCE 


v 


History and physical examination 
Urinalysis and urine culture 


Urinary tract infection Sterile urine 


.Treat infection İ 5 ti ist ı 
Treat infection İncontinence persists o 


Uroflometrics 
Cystourethroscopy 


Normal or suspected Urethral and/or Residual prostatic 
sphincter damage bladder neck stricture obstruction 


Urodynamic evaluation (urethral pressure Appropriate therapy 


profilometry, ecystometrogram, pressure-flovv studies) 


Damaged external 
sphincter 


Trial of medical therapy, 
pelvic floor exercises, 
biofeedback 


Detrusor instability 


Appropriate therapy 
(behavioral modification, 
anticholinergics) 


Persistent incontinence 


İncontinence resolved 
İniection therapy İmplantation of artificial o External compression 
LE) vvith bulking agent İF: urinary sphincter (AUS) or collecting device 
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Table 82-1 Surgical Treatment for Postprostatectomy Incontinence 


Procedure 


Advantages 


Disadvantages 


Iniection of bulking agents 


Artificial urinary sphincter 


Male sling 


Performed under local anesthesia, 
minimal morbidity 
Very effective, immediate results 


Very effective 


Multiple procedures required, limited durability, less 
effective than other procedures 

Morbidity from surgery, possibility of infection or erosion, 
reoperation required in 15 to 4097, requires manual 
dexterity 

Nevv technique, long-term outcome unknovvn, perineal 
discomfort 


aul 


o 


TL 


therapy before considering a male sling or artificial uri- 
nary sphincter. 


Compared vvith infection therapy, artificial urinary 
sphincter (AUS) implantation achieves higher conti- 
nence rates in a shorter period of time.?? Hovvever, 
dravybacks of an AUS include the morbidity of an oper- 
ation and a surgical revision rate of 15 to 4096.h79 
Patients must have adequate manual dexterity and men- 
tal competence to operate the device. Social continence 
rates of approximately 8076 and patient satisfaction 
rates of 9006 have been reported vvith the AUS.”11 


In the last 5 years, a novel compressive sling has been 
developed to treat postprostatectomy incontinence. 
The placement of a sling at the level of the bulbar ure- 
thra, anchored to the pubic rami or rectus fascia, has 
been demonstrated to be an effective treatment in the 
short term./7”1“ The long-term durability of this tech- 
nique is unknovvn. The mafor advantage of the sling is 
that it does not require any mechanical manipulation. 
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SECTION 10 


THE URETHRA 


Anorectal Malformation 


Pramod P. Redoy, MD, and Curtis A. Sheldon, MD, FACS, FAAP 


Faulty embryogenesis of the cloacal region gives rise to the 
variety of abnormalities labeled anorectal malformations 
(ARMs). This usually involves a failure of the caudal 
migration of the urorectal septum or incomplete develop- 
ment of the proctodeal structures. ARMs occur in 1:4,000 
to 1:5,000 live births (M xP). Urogenital sinus malforma- 
tions represent a combination of anomalies for vvhich the 
true incidence is difficult to estimate, hovvever, vaginal age- 
nesis occurs in 1:4,000 to 1:5,000 live female births, and 
cloacal anomalies occur in 1:50,000 live births.? The inci- 
dence of cloacal exstrophy, vvhich is associated vvith ARM, 
1s approximately 1:200,000 to 1:400,000 live births. Infants 
vvith these anomalies are at risk for urosepsis and aspiration 
pneumonia. Mortality, although uncommon, is usually sec- 
ondary to sepsis, cardiac anomalies, and renal failure. 


Patients vvith anorectal or cloacal malformations may 
have a constellation of recognizable anomalies. 


ə VACTERL association: vertebral, anorectal, car- 
diac, tracheoesophageal, radial/renal, and limb 
anomalies 

” Rokitansky-Küster-Hauser syndrome: vaginal agen- 
esis, skeletal and renal anomalies 

ə? MURCS association: müllerian duct aplasia, renal 
aplasia, and cervicothoracic somite 


Patients vvith ARMs have varied presentations: 


ə” Abnormal prenatal sonogram (demonstrating renal 
anomalies, myelomeningocele, hydrocolpos, or 
exstrophy) 

ə Abnormal neonatal examination (absence of anus, 
abnormal genitalia, perineal fistula) 


Three groups of children vvith malformations may be 
recognized: 


ə Tühose vvith normal external genitalia and no perineal 
fistula 

” Tühose vvith normal external genitalia and an obvious 
perineal fistula 

” The rare group of females vvith a single perineal 
opening or cloaca 


Up to 8097 of male infants vvith supralevator anomalies 
have urinary tract fistulas. Depending on vvhere the fistula 
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opens into the urinary tract, it can affect the relationship of 
the efaculatory ducts and the verumontanum.? Up to 8776 
of female infants vvith supralevator anomalies have a fistu- 
1ous communication vvith the genital tract. A rectovesical 
fistula is quite rare and is encountered in 6 to 1376 of male 
patients and 196 of female patients vvith ARMs. 


A The goals of management of these patients are as 
follovvs: 


” Stabilize the patient clinically and perform diagnos- 
tic evaluation to determine the level of the ARM and 
identify associated anomalies 

ə” Commence initial therapies to normalize the anorec- 
tal anatomy, protect the upper urinary tracts, ensure 
1ovv-pressure urinary drainage, and minimize any 
neurologic sequelae of treatable spinal cord patholo- 
gy (ie, tethered cord) 

ə Normalize the anatomy and establish urinary and 
fecal continence 


B Based on the physical findings and radiographic evalu- 
ation, the lesions can be divided into high, intermediate, 
and 1lovv lesions (Figure 83-1). A vvidely accepted clas- 
sification system is the VVingspread Conference classifi- 
cation (VVingspread 1984).“ This classification is 
helpful in planning treatment and predicting the out- 
comes in terms of continence and also has the added 
advantage of allovving a better understanding of the 
embryogenesis of the various defects. The diagnostic 
evaluation of a baby vvith suspected ARMs varies 
depending on the sex of the child. 


If an external opening is visible in the perineum 
(indicative of a 1ovv malformation İinfralevator)), one 
can predict the presence of an anocutaneous fistula or 
anal stenosis. 


VVith the finding of a cleft (bifid secrotum) or a 
proximal hypospadias and/or complete absence of gluteal 
folds, a high (supralevator) lesion should be suspected. 


Abdominal sonogram: Betvveen 33976 (lovv-level 
1esions) and 40€£ (high-level lesions) of these patients 
have urologic abnormalities (1e, vesicoureteral reflux 
İVURİ T20 to 47726), renal agenesis 15 to 1992), duplica- 
tion anomalies, or neurogenic bladder). 


Anorectal Malformation 


Male Female 


— Anorectal agenesis 
vvith rectourethral rectovaginal 
fistula fistula 


— 4Anorecital agenesis 
vvithout fistula 


High Anomaly 


Rectal atresia 


Rectovestibular 
fistula 


Rectobular 
fistula 


Rectovaginal 


fistula 


İntermediate Anomaly 


Anal agenesis 
vvithout fistula 


Anovestibular 
fistula 


Anocutaneous 
fistula 


Lovv Anomaly 


Anal stenosis 


Persistent cloaca 
(several forms of this 
high anomaly occur) 


Figure 83-1 The common forms of imperforate anus in males and females in relation to the level of penetration beyond the levator sling, accord- 
ing to the so-called VVingspread Conference classification. Reproduced from Kiely EM, Pefa A. Anorectal malformations. In: O”Neill QA ur, Rovve 
MI, Grosfeld UL, editors. Pediatric surgery, Vol. 2, 5th ed. St. Louis: Mosby, p. 1426. Copyright 1998 Mosby, vvith permission from Elsevier. 
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Voiding eystourethrogram (VCUG)): A VCUĞ, as Table 83-1 Classification of Anorectal Malformations 
opposed to a radionuclide study, should be obtained as 
it provides additional anatomic details and can demon- Colostomy 
strate the presence of a rectourinary or rectogenital 


Males 
fistula. Additionally 1 to 246 of these patients also have 
other urethral pathology. Perineal fistula No 
Rectourethral fistula Yes 
: Bulbar 
Spinal sonogram: Ultrasonography can be used to Prostatic 
evaluate the spine to demonstrate occult spinal cord Rectovesical fistula (bladder neck) Yes 
abnormalities (2596 incidence in these patients). After yYmPerforate anus vvithout fistula ə 
5 : : ” Rectal atresia Yes 
6 months of age magnetic resonance imaging (MRT) is məzi 
ğ . ğ ğ . ğ emales 
indicated ovving to ossification of the vertebral bodies. . 
Perineal fistula No 
Invertogram: Demonstrates the location of the rectal uu .—.. 
: Vaginal fistula Yes 
pouch relative to the levator complex. Persistent cloaca Yes 
Imperforate anus vvithout fistula Yes 
Fistulography. Rectal atresia Yes 
Complex Defects Usually 


. z ö-——————.—.ü?ənsCcs........dsssəsssss€“— —.—.“..,.——.—“ Go.——.—.....—”7——.u,-nnnuu ui 
C A careful study of the female perineum vvill allovv pre- 
Adapted from Kiely EM, Peğa A. Anorectal malformations. In: O”Neill 1A, 


diction of the nature of the İesion. The most ÇOLHUMOM Rovve MI, Grosfeld IL, editors, Pediatric surgery. Vol, 2, 5th ed. St. Louis: 
anomalies seen in the female are anovestibular fistula, Mosby: p. 1427. 

anocutaneous fistula, and anal stenosis (high lesions are 

more common in males). If only a single orifice is seen 


at the level of the vulva, it represents a cloaca (constitut- Infants vvith intermediate- or high-level fistulas 

ing a common opening for the urethra, vagina, and rec- should undergo a fully diverting colostomy. Be avvare 

tum, vvhich occurs in approximately 1096 of all ARMs). that patients vvith an enterourinary fistula and a large 

segment of defunctionalized colon are at risk for devel- 

Radiographic evaluation should include the oping hyperchloremic metabolic acidosis secondary to 
follovving: absorption of urine via the colonic mucosa. 


ə Abdominal ultrasonography to evaluate the urinary 


tət asəvelias die intemal genifaliz E Depending on the level of the lesion (infralevator versus 


supralevator), either a posterior sagittal anoplasty or a 


VCUG : . 2 
Spinal ültasonograplıy posterior sagittal anorectoplasty (Pefia procedure 
: TPSARP)) is undertaken. 
Fistulography 
If a rectourethral or rectovaginal fistula is present, 
Imnvertograms are rarely indicated in females because it is addressed at the time of the PSARP. During the 
very fevv patients have noncommunicating lesions. PSARP, vvhile excising the urinary fistula, caution 
must be exercised to avoid narrovving the urethral 
D Male or female infants vvith anal stenosis or anocuta- lumen and creating a urethral stricture (keep in mind 
neous or anovestibular fistula can usually have an that a high percentage of these patients have congeni- 
anoplasty performed in infancy. tal urethral strictures). 


290 


Anorectal Malformation 


Patient vvith ANORECTAL MALFORMATION (ARM) 


y 


İnitial goals are to stabilize the patient and then to 
determine the level of ARM diagnostic evaluation 
History 
Physical examination to determine if any associated anomalies are present 
Serum electrolytes (renal panel) (correct any fluid and/or electrolyte abnormalities 
Urinalysis and urine culture (may see meconium İn urine) 
Abdominal and perineal ultrasonography 
Spinal ultrasonography (if patient older than 6 months vill need MRI) 
VCUG: check postvoid urinary residual (PVR) 
İnvertogram (not required if meconium present) 
vvith/vvithout Fistulogram 
vvith/vvithout Formal urodynamic evaluation (any patient scheduled for PSARP) 


Associated genitourinary anomalies 
Cause-specific therapy (next page) 


Patient vvith intermediate 
or high ARM 
Perineal procedure  / Neonatal diverting Panendoscopy 

in infancy colostomy 


Posterior sagittal Posterior sagittal Short Long 
anoplasty (PSAP) anorectoplasty urogenital urogenital 
(PSARP) sinus (c 3cm) sinus (x 3cm) 
(berformed vvhen 
patient is suitable) 
Urinary fistulas 
repaired at this time 


Patient vvith 


Cloacal anomaly —/ Cloacal exstrophy 


lovv ARM 


Perineal pull- Abdominoperineal 
through procedure to 
procedure separate the vagina 
vvith “VV” or from the UG sinus. 
“U” flap Vaginoplasty vvith/ 
vvithout continent 
urinary tract 


Take dovvn of colostomy Toconsuucdon 


Anal dilation 


291 


SECTION 10 Tphe Urethra 


F Patients vvith a large postvoid residual urinary volume 


might need to be started on clean intermittent catheter- 
ization (CIC) and antibiotic prophylaxis until the func- 
tion of the urinary bladder can be appropriately studied. 


Patients diagnosed vvith vesicoureteral reflux (VUR) 
should be started on antibiotic prophylaxis initially and 
the VUR managed expectantly. In some instances the 
child may need to be started on CIC (or in cases of high- 
grade VUR İgrades IV-V) consider a vesicostomy). 
(Manage the VUR as per Chapter 73, “Vesicoureteral 
Reflux”). 


Female patients vvith cloacal or urogenital sinus 
anomalies should undergo panendoscopy prior to any 
surgical procedure. 
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Urogenital sinus anomalies should be addressed by a 
vaginoplasty procedure. 


Patients vvith cloacal anomalies require a combined 
PSARP and vaginoplasty. 
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Anorectal Malformation 


Patient vvith ASSOCIATED GENITOURINARY ANOMALIES 


Cause-specific therapy 


Vesicoureteral Neurogenic Obstructive uropathy Hypospadias 
reflux bladder ureteropelvic İunction, Undescended testes 


ureterovesical iunction 
Surgery 


vvith/vvithout megaureter 


Antibiotic Refer to Antibiotic 
prophylaxis neurosurgery prophylaxis 
vesicostomy for possible Identify levels of 

for grade detethering obstruction 

VVUR Antibiotic (Lasix scan) 


ureteral prophylaxis Site-specific 
reimplantation CIC treatment 
Vesicostomy 
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Posterlor and Anterior Urethral Valves 


George VV. Kaplan, MD, MS, FACS, FAAP, and lrene M. McAleer, MD 


Folds or membranes that are embryologically obscure in 
origin and sometimes devastating in effect are the most 
common cause of congenital obstruction in the male ure- 
thra. These are usually called urethral valves, but this term 
is a misnomer that arose largely because of their endo- 
scopic appearance. A better term might be congenitally 
obstructing urethral membrane, as suggested by Devvan." If 
the urethra is opened longitudinally on its anterior aspect 
at the time of autopsy, as it usually is, the lesion vvill 
appear as folds, rather than a membrane. If, hovvever, the 
prostatic urethra is opened by excising its anterior vvall, the 
Tesion vvill shovv itself as a membrane that extends oblique- 
İy from the posterior to the anterior urethral vvall vvith its 
lumen often eccentrically placed.? 


The most common location for these membranes 
extends from a point fTust distal to the verumontanum, pos- 
teriorly, to the anterior urethral vvall slightly distal to this 
point. This membrane is thought to be a vvolffian remnant 
that should have involuted in utero but instead persists and 
produces an obstructing membrane.” The mechanism by 
vvhich this lesion, vvhich has been termed type 1 urethral 
valves by Young and colleagues," produces its characteris- 
tic radiographic appearance is as follovvs: the obstructing 
Tesion is a relatively fixed point as is the bladder neck 
vvhile the prostatic urethra betvveen these tvvo points can 
dilate. This produces a characteristic radiographic appear- 
ance. Young also described tvvo other lesions, but type II 
valves are not considered true obstructing lesions.” Type II 
valves, oriented perpendicularly across the Tumen of the 
urethra, depending on their location, merge into vvhat have 
been called anterior urethral valves.5 


Anterior urethral valves are much less common and, as 
the name implies, are located in the anterior urethra, most 
often in the bulbous urethra.7 They can also be found in 
the pendulous urethra and in the fossa navicularis.$ 
Although anterior urethral valves can be an obstructing 
membrane across the urethra and indistinguishable from a 
congenital urethral stricture, more often it seems to be the 
distal edge of a urethral diverticulum that is elevated and 
thereby obstructs as the urethra distends vvith urinary 
flovv. 


Early Management 

A Many cases of posterior urethral valves are novv detect- 
ed antenatally.” In the past, vve hoped that, vvith early 
detection, in utero intervention might reverse the out- 
come in many of these boys. VVith that hypothesis, there 
have been in utero attempts at percutaneous drainage of 
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the bladder, 7” cutaneous vesicostomy,/1 and even endo- 
scopic ablation of the valves.? Unfortunately, no human 
evidence exists that such maneuvers have altered the 
eventual renal function of the boys, vvhile the maternal 
and fetal risk has been significantly increased.? 
Antenatal diagnosis, hovvever, has allovved for prompt 
intervention once the infant is delivered. Some boys 
still present vvith palpable abdominal masses, urinary 
infection, poor stream, and day and night vvetting, 
rarely vvith renal failure."” Generally, boys presenting at 
a young age do not have poorer long-term renal out- 
come than do those presenting later."” 


The diagnosis of both posterior and anterior urethral 
valves is best made radiographically.” The clinician 
vvill suspect the diagnosis on ultrasonography by the 
presence of hydronephrosis and a thickened bladder 
vvall, sometimes the dilated posterior urethra is identi- 
fied, producing vvhat has been called a keyhole sign.“ 
The posterior urethral valve is best demonstrated vvith 
a voiding eystourethrogram, in vvhich the voided 
stream is vievved in the oblique profection. The bladder 
neck vvill appear as an indentation betvveen the bladder 
(vyhich is usually heavily trabeculated) and a dilated 
prostatic urethra. There vvill be an abrupt change in cal- 
iber betvveen the dilated prostatic and much smaller 
membranous urethra. An anterior urethral valve vvill 
usually appear as a sacculation that ends in an abrupt 
reduction in urethral caliber but sometimes is manifest 
as a diaphragm across the anterior urethra. Once the 
diagnosis is suspected, it is important to assess the 
patient”s renal function and electrolyte balance and 
determine vvhether infection is present. A Tc 99m 
dimercaptosuccinic acid (DMSA) renal scan may help 
if one kidney is markedly hydronephrotic such that 
there may be nonfunction. /€ 


If the patient is azotemic, place a catheter in the blad- 
der to decompress it. Treat infection and correct any 
electrolyte imbalances.” After the patient has been sta- 
bilized, the treatment depends on the nadir serum cre- 
atinine. 


If the nadir creatinine is € 1.0 mg/dL, infection has been 
controlled vvith antibiotics, and the urethra accepts an 
appropriate-sized endoscope vvithout the necessity for 
urethral dilation, transurethral incision of the obstruct- 
ing membrane is the treatment of choice.” "7 Avoid ure- 
thral dilation to permit introduction of the endoscope, it 
vvill likely produce a urethral stricture, vvhich further 
complicates management. 


Posterior and Anterior Urethral Valves 


Patient vvith URETHRAL VALVES: EARLY MANAGEMENT 


History 3 : 
Physical examination —— o Antenatal diagnosis 


Suspected infravesical obstruction 


V 


Voiding eystourethrogram 
and ultrasonography 


y 


Blood urea nitrogen, creatinine, electrolytes 
Urine culture, renal scan in selected cases 


Normal renal function, Azotemic, infected, 
no infection (or urinary tract infection treated) or unstable 


Catheter drainage, metabolic 
stabilization, treat infection 


o Creatinine stable c 1 mg?6 Creatinine stable x 1 mg?6 


Yes No 


Urethra accepts —: 


endoscope 
vvithout dilation 


€ 


No 
Endoscopic ablation —ə”: Hydronephrosis ———”?- İE) Vesicostomy 


of valves İmproves İ 


Yes Hydronephrosis 
does not improve 


Negative 
Observe İF) Vvhitaker test 


Positive 


Pyelostomy 
or ureterostomy 
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E Conversely, if the creatinine is significantly elevated, if 


infection cannot be controlled, or if the urethra vvill not 
accept an appropriate endoscope, urinary diversion by 
cutaneous vesicostomy is the easiest and most effica- 
cious modality. VVhether the valves are primarily resect- 
ed or a vesicostomy has been employed, it is important 
to observe the patient over time to ensure that 
hydronephrosis improves and azotemia is minimized. If 
hydronephrosis does not improve or if azotemia 
increases, it is important to rule out obstruction at the 
ureteropelvic or the ureterovesical function vvith a 
diuretic renal scan or even a VVhitaker pressure perfu- 
sion test.” Although invasive, the VVhitaker test, in this 
instance, may prove more reliable because the poorly 
functioning kidney may not respond vvell enough to a 
diuretic to give reliable results.?0 


If these shovv positive results, supravesical diversion 


vvith cutaneous pyelostomy or loop or end cutaneous 
ureterostomy vvould be indicated.5 


Long-Term Management 


G Tf the nadir creatinine remains elevated and the patient 


is adequately diverted so that obstruction has been 
relieved, eventually this vvill necessitate considering 
reconstruction in preparation for eventual renal trans- 
plantation. Hovvever, if the urinary tract is intact or 
diverted and no ongoing obstruction is present, dietary 
management is necessary to forestall the need for dial- 
ysis and transplantation for as long as possible.?1 


During periods of observation, it is important to moni- 
tor hydronephrosis and serum creatinine. If these 
should increase, rule out correctable factors such as 
obstruction, infection, and decreased bladder compli- 
ance and, if any of these are present, correct them to 
minimize their impact on the kidneys. 


In the intact patient, as the patient is being observed 
over time, hydronephrosis or serum creatinine may 
increase, thus making it important to determine vvhether 
the bladder itself is at fault. To accomplish this, place a 
Foley catheter in the bladder for a short period of time 
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(a fevv days to a vveek) to determine if the hydronephro- 
SİS and creatinine improve. 


If Foley catheter drainage does not result in improve- 
ment in upper tract dilatation, a VVhitaker pressure 
perfusion test may be necessary to prove that no obstruc- 
tion has developed at the ureterovesical or the uretero- 
pelvic functions. A Mag-3 renal scan vvith diuretic 
vvashout likely vvould not suffice for this purpose 
because renal function vvould be too poor to respond. 


K In the event that there is no ongoing İlovver tract obstruc- 


tion and no ureterovesical or ureteropelvic obstruction, 
videourodynamics can determine if there is vesicoureter- 
al reflux and decreased bladder compliance to explain the 
increase in hydronephrosis. The clinician may treat 
decreased vesical compliance vvith anticholinergics, but 
often this does not suffice. Therapeutic choices at this 
point include urinary diversion or augmentation eysto- 
plasty. Although the intestine or the stomach has been 
used in the past, these have definite disadvantages. If one 
kidney is not functioning, as shovvn by DMSA renal 
scan, the clinician can proceed to a nephrectomy, and the 
ureter can be used to augment the bladder. 


If the nadir creatinine is normal and the patient is divert- 
ed, the urinary tract should be reconstructed. 


M Once the urinary tract is intact, it is important to peri- 


odically monitor serum ecreatinine and hydronephrosis 
to ensure that no nevv or ongoing problems have 
occurred that might impact renal function. At times, it 
may be necessary to place a Foley catheter to determine 
vvhether a full bladder is adversely affecting renal func- 
tion. Similarly, a VVhitaker test or videourodynamics 
may be needed to assess obstruction or compliance. 


For vesicoureteral reflux that is present in the intact 
patient vvith hydronephrosis and a normal serum creati- 
nine level, treatment vvith anticholinergics and prophy- 
lactic antibiotics vvill occasionally result in resolving 
the vesicoureteral reflux.?? If it does not and there is a 
functioning renal unit, consider ureteroneocystostomy. 
Conversely, if the ipsilateral renal unit is nonfunctional, 
consider nephroureterectomy. 


Posterior and Anterior Urethral Valves 
Patient vvith URETHRAL VALVES: LONG-TERM MANAGEMENT 


Serum creatinine 


c 0.7 mg?6 x 0.7 mg?6 


YY y € .v 


o Diverted İntact o Diverted o İntact 


No hydro Hydronephrosis 


İH) Hydronephrosis Reconstruct Hydronephrosis 
No Yes 
Reconstruct to No Persistent 
prepare for obstruction obstruction 
transplant y 
Repair Dietary Stable o 3 Observe 
Management y 
— “Y Foley — İncreasing Stable 
Creatine air —— “A v v 
elevated normalizes 
İmproves Reflux 
Yes İ No No o Yes 
Rule out residual obstruction VVhitaker Observe Antibiotics and 
test anticholinergics 
oG No Yes Positive Negative Resolves İ, Persists 
ux v Divert Observe Observe Functioning 
or repair renal unit 
nəylə persists 
Decreased compliance "oy 
y No Yes 
Anticholinergics 
if unit üsleni id Consider Consider 

renal unit nonfuctioning consider nephroureterctomy repair 


İmproved İİ No change nephrectomy and ureteral augment 


Continue treatment Augment or divert —.. 
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Patient vvith URETHRAL VALVES: LONG-TERM MANAGEMENT 


v 


o Continence 


Dry day and night 


Observe 


O Another issue in long-term management is continence. 


Assuming that patients achieve normal urinary control, 
they should be observed over time to monitor renal 
function. A significant number of boys, hovvever, either 
do not achieve or, over time, lose urinary control. VVith 
respect to renal function, this is often a poor prognostic 
sign. Ongoing obstruction, decreased vesical compli- 
ance, and infection must be ruled out. These can be 
treated and, perhaps, result in continence. Sphincter 
damage from previous treatment is fortunately rare and, 
as long as the bladder neck is intact, usually does not 
result in incontinence. Hyposthenuria as a result of 
nephrogenic diabetes insipidus is difficult to control. 
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Hyposthenuria 


İnfection 


Rule out Poor vesical compliance 


Sphincter damage 


Residual valves 


Urinary diversion has been suggested as a temporizing 
measure in these patients.?? 


VVhether renal function is normal or abnormal, conti- 
nence is often a long-term problem for these boys. If 
incontinence is present, it is important to rule out uri- 
nary infection and ongoing infravesical obstruction, as 
vvell as to correct decreased bladder compliance. 
Hyposthenuria, if present, is a difficult problem to man- 
age and often results in urinary incontinence. Damage to 
the urinary sphincter, although possible, is not a fre- 
quent cause of incontinence as long as the bladder neck 
is intact. 


11. 
12. 
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Current Approach to Hypospadias 


Gregory E. Dean, MD, and Mark R. Zaoniz, MD, FACS, FAAP 


Successful hypospadias repair requires a broad under- 
standing of surgical options and, as such, does not alvvays 
Tend itself to an algorithmic pathvvay. Nevertheless, recent 
advances in hypospadias repair have streamlined our 
approach to this complex reconstructive challenge. 


A Careful use of androgen stimulation can be very helpful 
vvhen the glans size is inadequate. VVe administer intra- 
muscular testosterone enanthate (25 mg) 5 vveeks prior 
to the hypospadias repair follovved by a repeat dose 2 
vveeks later if required. 


B The artificial erection is critical to determine the pres- 
ence or absence of chordee. Although this is usually per- 
formed after degloving the penis, it can be performed as 
the initial step according to the surgeon”s preference. İt 
is cosmetically beneficial to incorporate inner preputial 
flaps ventrally. 


C Should chordee remain follovving takedovvn of the skin, 
it is usually the result of corporal disproportion. If 
penile length is adequate, the most direct means to cor- 
rect this is through plication of the tunica albuginea. 
The tunica albuginea must be incised, either longitudi- 
nally or transversely, prior to plication to ensure that the 
plicated edges heal together permanently. Care must be 
exercised not to in/ure the ventral neurovascular bundle. 
One option is to elevate the bundle using a Freer eleva- 
tor prior to plication. 


D Tn the presence of severe chordee, penile length can be 
compromised follovving plication of the tunica albug- 
inca. The patient is better served by dividing the ure- 
thral plate and ventral tunica albuginea of both corporal 
bodies. This tissue defect is then covered by the inter- 
position of autologous dermis or other suitable tissue 
replacement. VVe have had excellent results using com- 
mercially available porcine lamina propria. A second- 
stage procedure is then performed in 6 months. 


E Several options are available for a glanular repair. In 
mild cases, all that may be needed is a meatoplasty in 
confunction vvith removal of the dorsal hooded foreskin 
and the incorporation of ventral skirt flaps. If the mea- 
tus is more proximal in location, an M inverted V 
glansplasty (MTV) repair or the meatal advancement 
glanuloplasty (MAGPD) can be employed. Both require 
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a relatively mobile meatus to be successful. For the 
megameatus variant, vve prefer the glans approximation 
procedure (GAP) repair. 


F The Thiersch-Duplay method can be used for all repairs 
proximal to the glans. VVhere the urethral plate vvidth is 
inadequate, this can be incised in the midline to “hinge” 
the tissue, facilitating closure. Although this approach 
can be used for penosecrotal, scrotal, and perineal 
hypospadias, these variants may have severe chordee, 
necessitating a tvvo-stage repair. To minimize fistula 
formation, a second tissue layer must overlay the repair. 
Our preference is a subcutaneous pedicle flap harvested 
from the dorsal foreskin. Others report good success 
using abortive spongiosum, as vvell as vvith tunica vagi- 
nalis coverage. 


G VVhen the repair is performed in an infant, a urethral 
stent is usually optional. Our preference is to not use 
them except in toilet-trained boys to obviate the risk of 
urinary retention. Preoperative and postoperative 
phenazopyridine has allovved us to perform stentless 
repairs in these boys. 


Good surgical technique is as important as choice of 
repair in obtaining a successful outcome. Surgical mag- 
nification employing either a microscope or 3.5X 
loupes is critical, Also important is careful tissue han- 
dling vvith precise placement of all sutures. 
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Urethral Diverticula in the Adult Female 


Hani H. Rashid, MD, and Louis R. Cos, MD, FACS 


A urethral diverticulum is an epithelial-lined, sac-like out- 
pouching of the urethral vvall that results from either a con- 
genital defect or, more commoniy, an acquired insult.) The 
reported incidence of urethral diverticula is betvveen 1.4 and 
590.23 The true incidence is probably higher due to the large 
number of asymptomatic vvomen vvho are overlooked dur- 
ing the evaluation of patients vvith lovver urinary tract symp- 
toms.“” Urethral diverticula vvere first described by Hey in 
the beginning of the nineteenth century.5 It vvas not until the 
1950s, vvith the advent of positive-pressure urethrography, 
that they became more commonly recognized.57 Urethral 
diverticula are usually found in vvomen betvveen ages 25 and 
60 years, vvith a mean age of 40 years at diagnosis.5? 
Although some older studies support a higher incidence in 
African American vvomen compared vvith Caucasian 
vvomen, nevver studies are less conclusive.”10 


Urethral diverticula are generally believed to be an 
acquired process. There are reports of congenital divertic- 
ula, vvhich are thought to be due to either faulty union of 
primordial folds, development of Gartner”s ducts, müller- 
ian duct eysts, or agenesis of the muscular component of 
the urethra. "1 Most cases, hovvever, are thought to be due 
to infection resulting in obstruction of the periurethral 
glands and in formation of suburethral eysts. These eysts 
then dilate and eventually rupture into the urethra, allovving 
urine to enter and pool vvithin the eyst. Epithelialization 
ensues, and the diverticulum is formed.“115 The infection 
can originate from several sources, including vaginal flora, 
enteric flora, and sexually transmitted diseases such as 
gonorrhea./” Stagnation of the urine vvith an active infec- 
tious process can İead to recurrent urinary tract infections 
(UTI1s), stone formation, development of fistulas, and even 
malignancy./”5 


A Urethral diverticula can present in many vvays. The 
three Ds—dysuria, dyspareunia, and dribbling —are 
common symptoms. Nocturia, frequency, urgency, 
hematuria, vaginal mass, suprapubic or vaginal pain, 
incontinence, or urinary retention may also be the initial 
form of presentation. As many as 2066 of vvomen vvith 
urethral diverticula are asymptomatic. In those vvith 
abscess or fistula formation, severe pain, fever, and 
purulent discharge are common. 01:15 Table 86-1 lists 
other common symptoms. Table 86-2 provides the dif- 
ferential diagnoses of patients vvith similar presenting 
symptoms. Presentation depends on the size, location, 
and number of diverticula, as vvell as on the presence of 
stones, infection, or neoplasm. Alvvays consider ure- 
thral diverticulum in vvomen vvith recurrent UTHls, 
despite prophylactic antibiotics. 
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Table 86-1 Common Symptoms in Patients vvith 
Urethral Diverticula 


Frequency Urge incontinence 
Urgency Suprapubic pain 
Dysuria Perineal pain 


Recurrent UTI 
Postmicturition dribbling 
Dyspareunia 

Hematuria 

Stress incontinence 


Hesitancy 
Vaginal/urethral discharge 
Urethral tenderness 
Incomplete voiding 
Urinary retention 


UTİ £ urinary tract infection. 


A thorough physical examination is an important 
part of evaluating for urethral diverticula. Palpable 
masses can be found in the most vvomen vvith urethral 
diverticula.“70 On pelvic examination, a soft or hard 
suburethral mass can be palpated, vvhich can be tender 
or nontender. On compression of the urethra, purulent 
material or urine can often be expressed from the mea- 
tus. Table 86-3 lists the differential diagnosis of peri- 
urethral masses.?1 


B Multiple modalities can be used to confirm the diagno- 
SİS Of urethral diverticula (Table 86-4). Although con- 
troversial, the voiding eystourethrogram (VCUG) 
remains the initial imaging technique of chofce in terms 
of sensitivity, specificity, availability, comfort, and 
cost.20:22:23 Perform under fluoroscopy vvith the patient 
in a standing position (Figure 86-1). If a diverticulum is 
not visualized, a retrograde positive-pressure double 
balloon catheterization (PPU) can be performed. PPU is 
more sensitive than a VCUQG, but it is generally more 
uncomfortable for the patient (Figure 86-2).2?2F An air- 
fluid level is commonly seen in large diverticula. A fill- 
ing defect vvithin the diverticulum may suggest a 
neoplasm, a calculus, or an inflammatory mass. 


A third tool that aids in the diagnosis of urinary 
diverticula is urethroscopy. A zero-degree lens can 


Table 86-2 Differential Diagnosis for Symptoms 
Similar to Urethral Diverticulum 


Bacterial cystitis 

Interstitial eystitis 

Detrusor instability 

Bladder or urethral carcinoma in situ 

Vesicovaginal or urethrovaginal fistula 

Bladder stone 

Hyperreflexic neurogenic bladder 

(a —— ə —-—-..........4IEIAEAƏAKAar 
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Patient vvith SUSPECTED URETHRAL DIVERTICULUM 


History Voiding eystourethrogram 
o Physical examination — -c——— ə Positive pressure urethrogram 
Urethroscopy 
Endoluminal MRI 
Ultrasonography 
İntravenous pyelography 


Urethral diverticulum confirmed 


y 


o Urodynamic evaluation 
if indicated 


Conservative treatment Surgical treatment 


Asymptomatic Symptomatic 
Poor general condition İE) Failure of conservative treatment 
Risk for incontinence Calculus 
Fistula 
Large ostium Small ostium 
Uncomplicated diverticulum Abscess 

Transurethral diverticulotomy 
Transvaginal marsupialization 
Total excision of diverticulum 

Postvoid stripping Aspiration Consider paravaginal flap 

Local/systemic antibiotics Biopsy 
Observation 


Biopsy if indicated 


No malignancey G Malignaney 
Poor surgical Surgical 
candidate candidate 


Observation 


VVide local excision Cystourethrectomy 
and/or radiation Anterior exenteration 
Adiuvant therapy 
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Figure 86-1 Voiding eystourethrogram shovving small female 
urethral diverticulum (arrovv). (Courtesy of Robert F. Spataro, MD, 
Rochester, NY.) 


visualize the opening in most diverticula unless the 
ostium is very small.?5 Most urethral diverticula are sit- 
uated posterolaterally. To help identify the opening of 


Figure 86-2 Large female diverticulum. Note catheter balloon in 
the bladder (large arrovv), multiple stones in the diverticulum (double 
small arrovvs), and positive-pressure double balloon catheter (single 
small arrovv). (Courtesy of Robert F. Spataro, MD, Rochester, NY.) 
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Table 86-3 Differential Diagnosis for Suburethral Mass 


Urethral diverticulum 

Gartner”s duct eyst 

Skene gland infection 

Ectopic ureter 

Vaginal vvall letomyoma/sehvvannoma 

Urethral neoplasm 

Cystourethrocele 

Mucosal prolapse 

Urethral caruncle 

6. gə..”————7x“————.—“u————.-.-—.-.-.-.-—.....,əs.".”.1rFZy?py”F Fpyx əəən, i 


the diverticula during urethroscopy, the anterior vvall of 
the vagina can be massaged, resulting in expression of 
purulent material or urine. 


In recent years, endoluminal magnetic resonance 
imaging (MRT) has become the nevv gold standard to 
document the presence of diverticula?“?7 (Figure 86-3 
and Figure 86-4). It is especially useful vvhen diverticu- 
la are strongly suspected but not visualized using other 
diagnostic techniques. It can also be used to define the 
extent and complexity of the diverticula and to aid in 
planning definitive surgical management.?5 


Transrectal, transperineal, or even endovaginal ultra- 
sonography provides a quick, noninvasive, and accurate 
vvay to diagnose diverticula. Ultrasonography can also 
help distinguish multiple diverticula from a single, large 
septated diverticulum.?””1 An intravenous pyelogram 
(IVP) may be indicated vvhen an ectopic ureterocele is 
suspected.? In addition, diverticula can sometimes be 
visualized on the postvoid films from an IVP. 


C Once a diverticulum has been confirmed, urodynamic 
evaluation of the urethra vvith assessment of the urethral 
pressure profile vvill assist in the choice of surgical 
repair.””” The urethral pressure profile in patients vvith 
diverticula shovvs a biphasic curve. It also identifies 
diverticula that are located near the peak urethral clo- 
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Figure 86-3 MHRI shovving coronal vievv of a urethral diverticulum 


(arrovv). (Courtesy of Hovvard B. Goldman MD, Cleveland, OH.) 


Table 86-4 Diagnostic Studies for Urethral Diverticulum 


Voiding eystourethrogram 
Positive-pressure urethrography 
Cystourethroscopy 
Ultrasonography 

Endoluminal MRI 

Intravenous pyelogram 
Urethral pressure profile 


sure pressure segment, in vvhich case, marsupialization 
is contraindicated as it can result in incontinence. 
Urodynamic evaluation can also diagnose stress incon- 
tinence, vvhich affects surgical treatment.?“55 The urody- 
namic evaluation may be omitted in patients vyho are 
not candidates for surgical treatment. 


D Tf the patient is asymptomatic, is mildly symptomatic, 
has poor general health, or is at high risk for developing 
incontinence vvith surgical management, initially 
employ conservative treatment. If the patient has a large 
ostium in an othervvise uncomplicated diverticulum, 
postvoiding vaginal stripping of the urethra vvill 
decrease the risk of infection and may relieve some of 
the symptoms.£ If the diverticulum has a small opening 
and an associated abscess, treat vvith aspiration and 
antibiotics. This is also the first option for treatment in 
patients vvho are at high risk for incontinence. Consider 
a biopsy in those patients at risk for malignancy.”” 


E Surgical treatment is the option of choice in patients 
vVho are symptomatic, are unresponsive to medical 
treatment, have calculi, or have a fistula. Different clas- 
sification systems have been formulated to group diver- 
ticula and aid in this management.5758 Transurethral 
endoscopic diverticulotomy, transvaginal diverticuloto- 
my, or total excision of the diverticulum vvith urethral 
reconstruction and biopsy are the standard procedures 
for definitive treatment.?0 Patients vvith additional 
stress incontinence should have a concomitant vaginal 
sling procedure at the time of diverticular surgery.””“1 
Marsupialization is appropriate in patients vvith distal 
diverticulum or vvhen the diverticulum has a small 
opening vvith an associated abscess.?5 Total excision, 
the treatment of choice for urethral diverticula, offers 
the best long-term outcomes in those patients vvho are 
candidates. The goal of this surgery is to excise the 
entire diverticulum and obtain a vvatertight closure. All 
available techniques use a transvaginal approach vvith 
multiple-layer closure of the urethra and vagina to avoid 
overlapping of suture lines. “?.““-49 


Complications from any of the above surgeries 
include urethrovaginal fistulas, recurrent diverticula, 
and secondary stress incontinence.5” Tn patients vvith 
recurrent diverticula or peridiverticular inflammation, a 
paravaginal flap is often needed to prevent breakdovvn 
or recurrence, 75152 
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Figure 86-4 MRI shovving sagittal vievv of a urethral diverticulum 
(arrovv). (Courtesy of Hovvard B. Goldman MD, Cleveland, OH.) 


F 


Urethral carcinoma is a rare entity that has been report- 
ed in fevver than 100 patients vvith urethral diverticu- 
1a.5554 Adenocarcinoma is the most common form, 
although transitional cell and squamous cell carcinoma 
have also been reported.56 Presentation may vary, but 
irritative voiding symptoms and urethral spotting or 
bleeding are the most common presenting signs.”” MRI 
is the imaging study of choice.”55” Management and 
prognosis of a diverticular malignancy vary depending 
on the size, location, and extent of disease, as vvell on the 
general medical condition of the patient. Surgery and 
radiation are the mainstays for primary and ad?unctive 
treatment of urethral diverticular carcinoma. In patients 
vvho have bulky disease or are good surgical candidates, 
treatment consists of eystourethrectomy and anterior 
exenteration vvith or vvithout adiunctive treatment. If 
patients have small, localized disease or are poor surgi- 
cal candidates, vvide local excision vvith radiation is also 
an option.?€555? Chemotherapy is a treatment of last 
resort for urethral diverticular malignancies. Nevv regi- 
mens are currently being tested, and it is hoped that in 
the future more effective treatments may be found.“061 
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Urethral Stricture in the Adult Male 


Hani H. Rashid, MD, and Louis R. Cos, MD, FACS 


Urethral strictures are stenosing regions in the urethra that 
occur as a result of infury, vvith varying İocations, length, 
and thickness. The inğury causes fibrotic scar formation, 
vvhich replaces the normal urothelium vvith possible 
involvement of the surrounding corpus spongiosum. 
Presentation, symptoms, and treatment of the stricture 
depend on the extent, etiology, and location." 


Urethral strictures can be traced back to sixth century 
BC, vyhere ancient Hindoo vvriting described acts of ure- 
thral lithotomy and dilation.? Although there have been 
many similarities over the centuries in presentation and 
treatment, urethral stricture management has undergone 
significant changes over the last 50 years. VVith the advent 
of endoscopic and open surgical intervention, invasive 
management is novv more vvidely practiced. 


Table 87-1 lists the causes of urethral strictures in the 
adult male. Previously, gonococcal urethritis vvas the most 
prevalent cause of strictures. VVith the advent of early 
detection and treatment vvith antibiotics, hovvever, trauma 
has become the most common cause.? Traumatic in/uries 
include straddle infuries, inyury because of urethral instru- 
mentation, and in/uries to the pelvis and perineum. Trauma 
generally leads to short, dense strictures vvith healthy adia- 
cent urethra, vvhereas infection results in long and irregu- 
lar strictures vvith diffuse proximal involvement.“ 
Imfectious causes include balanitis xerotica obliterans 
(BXO), gonorrhea, and chlamydia. BXO affects the geni- 
tal skin of the prepuce and presents vvith vvhite, thickened 
plaques on the surface of the glans. It usually causes 
meatal stenosis and phimosis but also can cause penile ure- 
thral strictures.” Prolonged urethral catheterization and the 
use of latex catheters may result in local ischemia and pos- 
sible stricture disease, although studies are inconclusive.”7 
As a preventive measure, plastic and silicone catheters, and 
even suprapubic catheterization, are novv used instead of 


Table 87-1 Etiology of Urethral Strictures 


Traumatic 

Straddle inyury 

Tatrogenic 

Pelvic fractures 
İnflammatory 

Gonorrhea 

Chlamydia 

Balanitis xerotica obliterans 


1schemic 


Congenital 
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latex catheters at some centers for patients undergoing sur- 
geries vvhere prolonged catheterization is expected. A con- 
genital origin of stricture disease has been reported in the 
Hterature, hovvever, other causes must first be ruled out 
before considering this etiology.”” 


Knovvledge of the anatomy of the genitourinary system 
plays an important role in understanding stricture presen- 
tation and instituting appropriate treatment. The male ure- 
thra extends from the bladder neck to the external meatus, 
passing through the body of the prostate gland and uro- 
genital diaphragm.” The penis is divided into tvvo regions. 
The anterior region extends from the inferior aspect of the 
urogenital diaphragm to the external meatus and consists 
of the bulbomembranous, bulbar, pendulous, and sub- 
meatal regions of the urethra. The posterior region com- 
prises the membranous and prostatic regions. Stricture 
disease usually involves the anterior urethra, vvith the bul- 
bar region being the most common location. There is a dif- 
ferent location and depth of surrounding spongiosal tissue 
along the course of the urethra. This affects the extent of 
inğury and the treatment management. The penis receives 
its blood supply from the bulbar arteries and the dorsal 
artery of the penis, forming a biaxial system. This dual 
blood flovv supplies both the genital skin and corpus spon- 
giosum. This allovvs manipulation and transfer of tissue 
vvithout infuring the penis and urethra. 


A Diagnosing a urethral stricture in a patient requires a 
complete history and a physical examination. Urethral 
strictures manifest vvith a vvide array of symptoms 
(Table 87-2). Patients commonly present vvith obstruc- 
tive voiding symptoms and a decreased force, vvith or 
vvithout spraying of urinary stream./"" Patients vvith ure- 
thral strictures can present vvith secondary urinary tract 
infection (UTT), epididymitis, or prostatitis. If left 
untreated, mafor complications could arise (Table 87-3). 
Stricture symptoms are similar to symptoms encoun- 
tered in other conditions, thus, a vvide differential 
should be entertained (Table 87-4). Spontaneous ure- 
thral bleeding should Tead to concern for urethral carci- 


Table 87-2 Symptoms in Patients vvith Urethral Stricture 


Decreased force of stream Spontaneous urethral bleeding 


Nocturia Hesitancy 
Dysuria Postvoid dribbling 
Frequency Epididymitis 
Recurrent UTIs Penile pain 
Hematuria 


UTIs £ urinary tract infections. 
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Patient vvith URETHRAL STRICTURE 


History .. . Diagnostic studies: 
o Uroflometry 


Physical examination 
Urethrography 


Urethroscopy 
Ultrasonography 


Urethral stricture confirmed 


c 2 cm length x 2 cm length o Posterior 
Poor surgical candidate BXO urethral strictures 
Conservative treatment o Open 
Urethral dilations urethroplasty Trauma Status post 
Internal urethrotomy radical 
Urethral stent prostateciomy 


Primary perineal anastomosis 
Abdominoperineal repair 
Endoscopic urethrotomy 


Serial dilations 
Laser urethrotomy 


Cure Failure 


Observe Uncomplicated Severe BXO 
failure of Urethrocutaneous fistula 
conservative treatment Chronic periurethral infection 


V v 


Single-stage urethroplasty Multiple-stage urethroplasty 


Və” 


Cure Recurrence Cure 


v v” v 


Observe Conservative treatment Observe 
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Table 87-3 Complications of Untreated Urethral 
Strictures 


Recurrent urinary tract infections 

Chronic epididymitis/prostatitis 

Periurethral abscess 

Urethrocutaneous fistula 

Urethral carcinoma 

Urinary retention 

Bladder calculi 

Bladder diverticuli and decompensation 
Bilateral hydronephrosis and renal insufficieney 


noma. A history of previous prostatectomy should raise 
the possibility of bladder neck contracture. A history of 
obstructive voiding symptoms can raise the possibility 
of benign prostatic hypertrophy or bladder calculi. 
Severe prolonged obstruction can lead to a high- 
pressure system, causing vesicoureteral reflux and pos- 
sibly leading to renal failure. Retention can result from 
active infection or bleeding. 


A physical examination can help vvith the diagnosis 
Of stricture disease. In some patients vvith stricture dis- 
ease, especially those vvith severe disease, the clinician 
can palpate a firm nodule around the urethra./? Further, 
evidence of BXO, fistula, or abscess can be detected on 
physical examination. A digital rectal examination can 
help evaluate for prostate cancer, benign hypertrophy, 
or prostatitis. A scrotal examination can help diagnose 
epididymitis. 


B Once a stricture is suspected, perform diagnostic stud- 
1es to confirm this possibility. 


Uroflometry vvith a flovv of c 10 mL/s (normal 
20 mL/5) suggests obstruction. Severe, chronic urethral 
stricture disease can cause elevated serum creatinine, 
vvhich suggests urinary retention or renal deterioration. 
Urine culture can determine if active infection is present. 


Retrograde urethrogram, the diagnostic study of 
choice for anterior stricture disease (Figures 87-1, 87- 
2), determines the presence, location, length, and multi- 
plicity of disease.10 Dynamic studies offer better 
localization of the stricture, and more than one vievv 


Table 87-4 Differential Diagnosis vvith Symptoms 
Similar to Urethral Strictures 


Benign prostatic hypertrophy 
Prostate carcinoma 

Bladder neck contracture 
Cystitis 

Bladder calculi 

Prostatitis 

Interstitial eystitis 

Urethral carcinoma 

Urethral foreign body 
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Figure 87-1 


Retrograde urethrogram shovving tvvo localized 
strictures. A proximal bulbomembranous stricture (small arrovv) 
and a bulbar urethral stricture (large arrovv) are shovvn. (Courtesy 
of Arthur 4. Segal, MD, Rochester, NY.) 


may be needed to visualize the stricture. Voiding eys- 
tourethrography can also help better delineate proximal 
strictures, as seen in trauma. İn patients vvith suprapubic 
catheters, antegrade studies are useful. Urethrography 
can visualize fistulas and diverticuli, but it fails to delin- 
eate the depth of stricture disease. Ultrasonography is a 
quick and noninvasive radiologic study to measure the 
thickness of an anterior stricture./? Ultrasonography can 
also measure arterial supply, vvhich can be affected in 
trauma leading to erectile dysfunction. Magnetic reso- 
nance imaging (MRT is useful for urethral disease fol- 
lovving pelvic trauma.1“ 


Cystourethroscopy can visualize and evaluate the 
stricture, helping to determine the type of repair. It can 
also help in placement of a urethral catheter in those 
vvith urethral infğuries or urinary retention and evaluate 
the urethra for malignancy in patients vvith chronic 
strictures. Take a biopsy of all suspicious lesions. 


m all diagnostic studies, it is important to delineate 
normal urethra, both distal and proximal to the stricture, 
to avoid recurrence after treatment. 


C Once a urethral stricture is diagnosed, a treatment plan 
is made according to location, length, multiplicity, and 
etiology. Treatment options can be broadly separated 
into conservative and open surgical treatments. In con- 


.. 
Figure 87-2 Retrograde urethrogram shoving a diffuse 
panurethral stricture (small arrovvs). A urethrocutaneous fistula 
can also be seen (large arrovv). (Courtesy of Arthur 4. Segal, MD, 
Rochester, NY.) 


servative or regenerative treatments, the strictured area 
is not removed but is reopened vvith the hope that it 
re-epithelializes and forms a scar vvith an enlarged 
lumen, These treatments are more successful in superfi- 
cial strictures vvhere there is less underlying spongiofi- 
brosis. İt is the treatment of choice in patients vvho are 
poor surgical candidates. Conservative treatments can 
fall into three categories: dilation, optical urethrotomy, 
and insertion of urethral stents. Current practices rec- 
ommend dilation or internal urethrotomy for strictures 
shorter than 2 cm and primary urethroplasty for those 
longer than 2 cm. 


Urethral dilation involves the progressive, gentle, 
and gradual insertion of dilators into the urethra until 
resistance is met. The goal is to gradually stretch and 
break the scar vvithout producing iniury. This dilation 
process temporarily enlarges the lumen. Serial dilation 
1s performed until a lumen approximately 24 French 
diameter is achieved—a process that can take vveeks.“ 
Filliforms and follovvers might be needed 1nitially, vvith 
the aid of a flexible urethroscope to avoid false pas- 
sages. Meatal strictures caused by instrumentation are 
best handled by periodic dilations. Dilations rarely help 
the patient vvho fails initial dilation and in those vvhose 
strictures extend beyond the urethral mucosa. Complete 
cure occurs only in superficial lesions. Lengthy or mul- 
tiple strictures, fistulas, abscesses, and a history of false 
passages are contraindications and must be ruled out 
before attempting dilation because dilation can further 
traumatize the urethra.? Failure of treatment can also be 
seen in patients vvith decreasing time intervals betvveen 
dilations and if patients require dilation at intervals of 
less than 4 to 6 months./? 


Self-catheterization, a form of dilation that has been 
used as adiunctive therapy to conservative and to surgi- 
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cal treatments to increase success rates and to increase 
time interval betvveen repeat treatments, involves a pro- 
gram of initial daily catheterizations vvith a tapered fre- 
quency over an extended 3- to 12-month period until an 
adequate and stable opening is achieved. This allovvs the 
urethra to heal vvith a lovver likelihood of restricture./” 
Studies have shovvn that clean, intermittent self-catheter- 
ization can delay and possibly prevent stricture recur- 
rence provided that it is continued for at least 1 year."7 


Urethrotomy is another common regenerative treat- 
ment used for urethral strictures. Since 1961, endoscopic 
direct vision urethrotomy has replaced blind urethroto- 
my.” A cold knife is currently used: laser urethrotomy 
appears to offer no advantage./” VVith the advent of nevver 
endoscopic equipment, direct vision urethrotomy has 
become the primary treatment for uncomplicated bulbar 
urethral strictures. İts success rate has been reported to be 
betvveen 56 and 95976, depending on the series.?” İt is 
mainly used in the bulbar region and vvhen stricture 
length is less than 2 cm. In a recent series of 199 cases of 
bulbar urethral strictures, 9676 of strictures vvere less than 
2 cm, making internal urethrotomy a viable first-line 
option.7) Urethrotomy is generally not indicated in the 
penile urethral region, ovving to the high rate of stricture 
recurrence.?0 Incision is usually made at the 12 o”clock 
region of the stricture to avoid the penile vasculature. İt 
must include the full length and depth of the stricture.?? 
Multiple incisions may be needed for severe strictures, 
and subsequent incisions are usually done at the 3 and 9 
o”clock positions. In severe strictures, a guidevvire is 
needed to prevent the creation of false passages and 
inğury to the surrounding corpora. A catheter is left in 
place for 2 to 7 days posturethrotomy because studies 
have shovvn that leaving a catheter in for longer does not 
affect lumen re-epithelialization.?” In fact, if the surgeon 
does not leave a catheter in, this can make the urethra 
prone to hemorrhage, vvhich is the second most common 
complication in urethrotomy after recurrence. 


mitial short-term follovv-up studies shovved promis- 
ing results, vvith a 70 to 8096 success rate in treatment 
of urethral strictures. This figure vvas significantly 
higher than vvere other forms of regenerative treat- 
ments./0 Nevver studies, hovvever, are inconclusive 
regarding long-term results. Long-term follovv-up has 
shovvn similar results vvith dilation and internal ure- 
throtomy, vvith recurrence rates as high as 80976 depend- 
ing on the length and extent of disease.” These high 
recurrence rates may be due to either failure of treat- 
ment or due to the changing nature of strictures, vvith 
more common traumatic strictures being harder to cure 
than infectious strictures./” Studies have also shovvn 
that recurrence of strictures after urethrotomy portends 
lovver success rate vvith each successive urethrotomy. A 
second urethrotomy (or dilation) for stricture recur- 
rence vvithin 3 months has limited value. Conversely, if 
the stricture recurs more than 6 months after initial 
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treatment, a second urethrotomy (or dilation) may pro- 
duce a stricture-free rate of 4076 at 48 months.” Even 
vvith less than expected long-term cure rates, internal 
urethrotomy is still the initial treatment of choice for 
stricture disease of less than 2 cm. After failure of one 
or tvvo internal urethrotomies, choose open urethro- 
plasty as the next option in stricture treatment.?” 


Urethral stents are a fairly recent form of conserva- 
tive treatment for urethral stricture disease. This con- 
cept involves the endoscopic introduction of a 
self-expanding stent composed of titanium or metal 
alloy that is permanently implanted across the stric- 
ture.?” The stent eventually epithelializes vvithin 12 
months, thereby avoiding calcification, migration, and 
recurrent infections.?” Urethral stents may be a good 
option for postischemic strictures that fail dilation or 
internal urethrotomy.?” Stent placement is not usually 
used as a first-line conservative treatment of urethral 
strictures. Studies are still under vvay to better assess its 
efficacy and indications. Although high success rates 
vvere initially reported, recent data are less convincing, 
vvith higher rates of recurrence at sites proximal and 
distal to initial stent placement. This necessitates either 
the cumbersome removal of the stent or the placement 
Of successive stents. Avoid placing stents in the penile 
urethral region because of associated erectile issues and 
next to the sphincter, ovving to incontinence. Urethral 
stents are contraindicated in strictures involving layers 
deeper than the urothelium, in instances of failure of 
previous substitution urethroplasty, and in traumatic 
strictures.?7 


In the elderly and in poor surgical risk patients vvith 
a limited life expectancy but obvious morbidities, 
ovving to their urethral stricture, repeated urethrotomy, 
dilations, self-catheterizations, and possible stenting 
may be useful to obviate the need for urethroplasty. 


Surgical repair is used in those patients vvho fail regen- 
erative treatment or have strictures that are not 
amenable to conservative management. This includes 
panurethral strictures, posthypospadias strictures, com- 
plex bulbomembranous pathology, and strictures vvith 
extensive spongiofibrosis./" Many surgical options are 
available vvith no single procedure appropriate for man- 
agement of all strictures. Options include stricture exci- 
sion and primary anastomosis, placement of 
full-thickness graft on incised stricture, placement of 
tube graft or flap in place of excised stricture, genital 
flap placement on the incised stricture, and a combina- 
tion of these options (Table 87-5). 


Excision of the urethral stricture vvith primary anas- 
tomosis offers the best cure rate and is the urethroplasty 
treatment option of choice, vvhenever appropriate.” Tvvo 
possible situations are posterior strictures related to trau- 
ma and anterior strictures c 3 cm.5 Excision cannot be 
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Table 87-5 Treatment for Urethral Strictures 


Conservative 


Urethral dilation 

Optical internal urethrotomy 
Urethral stenting 
Intermittent self-dilation 


Surgical 


Primary anastomosis 
Full-thickness graft/tube graft 
Buccal 
Bladder 
Genital 


Genital cutaneous island flaps 
Serotal 
Penile 


Combination of above 
Multistage approach 


used for penile urethral strictures — 1 cm because 
chordee can result. The anastomosis must be clear from 
stricture, both proximally and distally, or the stricture 
vvill recur. Complication rates are reduced vvith hemo- 
stasis, vvatertight anastomosis, and eradication of UTI 
prior to the operation. 


A patch graft urethroplasty is another surgical option 
for treating urethral stricture disease. End-to-end anas- 
tomotic urethroplasty is ideal for short bulbar strictures, 
vvhereas free grafts are reserved for longer complex 
strictures. This involves incising the stricture, as vvell as 
normal urethra on both sides of the stricture. A full- 
thickness graft is then placed and sutured for a vvater- 
tight anastomosis. Split-thickness grafts contract too 
much and cannot be used for one-stage repairs. Obtain 
the graft from the penis, genital skin, bladder, post- 
auricular, or buccal regions. If there is adequate skin, 
penile tissue is usually the first choice due to its tissue 
properties, proximity to the repair, and postoperative 
success rate.“ VVe use buccal mucosa vvhen there is inad- 
equate penile tissue, and it has shovvn comparable effi- 
cacy. Bladder mucosa grafts are also successful, but the 
tissue is more difficult to harvest. Less success has been 
found vvhen using scrotal skin because of its moisture 
retaining and hirsute properties. The success rate for 
free graft urethroplasty in the treatment of urethral stric- 
tures varies from 50 to 95976.?? Failure rate is increased 
vvith graft extension into the penile urethra. Tubular 
grafts, or using the full-thickness graft circumferential- 
İy vvith anastomosis to both sides of normal tissue, have 
shovvn vvorse results than their onlay counterparts.” 


Use genital cutaneous island flaps vvith very long 
fibrotic strictures and vvith extensive local scarring: grafts 
have a higher potential rate of failure in these instances. 
They also have better results than do grafts for extensive 
penile urethral strictures, they reduce both recurrence 
and chordee.50 Penile fasciocutaneous flaps are the most 


common type and have success in up to 8097 of repairs." 
The dissection is deep to Buck”s fascia and provides an 
established blood supply on mobilization to the strictured 
area. VVatertight anastomosis is essential. Likevvise, use 
scrotal skin vvhen inadequate penile tissue is seen, 
although success rates are decreased. Tubularized skin 
island flaps shovv decreased success rates, compared vvith 
onlay flaps.“ The main complication, other than the recur- 
rence of the stricture, is the formation of a pseudodiver- 
ticulum from oversizing of the flap. This results in 
urinary pooling, infection, and restricture. Regardless of 
type, steady annual attrition rates occur in all types, and 
the flaps have a tendency to begin to deteriorate after 
about 10 years.?1 Grafts and flaps are often interchange- 
able as treatment options, vvith the choice being surgeon 
dependent. For panurethral strictures, use a combination 
of excision, grafting, and flaps. VVhen employing combi- 
nation treatment, alvvays place the free graft in the more 
proximal urethra, vvith the flap placed on the distal ure- 
thral component.?” 


In strictures that are severe, that are panurethral, that 
are caused by BXO, that have fistulas or abscesses, or 
that have had multiple urethroplasties in the past, a mul- 
tistage approach is the best option.?? In the first stage, 
incise and enlarge the strictured area of the urethras by 
grafting and perform marsupialization to the skin. Place 
a temporary catheter and a suprapubic catheter in the 
proximal urethra to avoid damaging the graft. Once 
both catheters are removed, then do perineal voiding 
training to ensure graft stability and granulation. As 
early as 2 months, but usually 6 to 12 months later, 
depending on vvhat series is reported, the graft is tubu- 
larized to form the neourethra vvith a 24 to 28 F lumen 
and the perineal area is closed in multiple layers.” 
Because of its high rate of recurrence in genital skin, 
treat urethral strictures caused by BXO vvith a tvvo-stage 
free graft urethroplasty using nongenital skin.”? 


Stricture recurrence follovving any of these surgical 
options requires reassessment of the consequent stric- 
ture and a nevv formulation of treatment. Strictures 
often recur at the limits of the repair because the extent 
of the stricture is often underestimated.”” A history of 
previous surgery and preoperative UTT has a negative 
outcome on any type of urethroplasty. The subsequent 
treatment ranges anyvvhere from a dilation to multistage 
repair, depending on the location and the extent of the 
recurrent stricture. 


The surgeon places a small catheter in all urethro- 
plasties, and they recommend suprapubic diversion. 
Placement can be anyvvhere from 2 to 3 vveeks after 
surgery, depending on the type and extent of the proce- 
dure.?? Perform urethrography before removing the 
catheter to evaluate for urinary extravasation and prop- 
er healing. To assess the repair, perform a retrograde 
urethrogram at 3 and 12 months postsurgery.?? 
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E Posterior urethral strictures, a distinct form of stricture, 


have controversial management and care. Usually 
ovving to trauma, they initially present as detraction 
defects that scar over time. Traumatic urethral infuries 
are usually due to mafor motor vehicle accidents or to 
falis from great heights. Of pelvic traumas, 1096 have 
associated urethral infiuries. Inyury can be anyvvhere 
from simple shearing that involves only the urothelium 
to a complete transection of the urethra. Inyury predom- 
inantly occurs at the prostatomembranous function by a 
shearing force that may avulse the apex of the prostate 
from the urogenital diaphragm.”” Straddle in?uries, 
hovvever, usually produce bulbar urethral strictures. 
Suspect posterior urethral inğury vvhen the patient pres- 
ents after a ma?or trauma vvith inability to void, vvith 
blood at the urethral meatus or gross hematuria, vvith an 
unstable pelvis, and vvith a high-riding prostate on 
physical examination. Avoid diagnostic catheterization 
because a partial urethral tear might become a complete 
disruption. Long-term consequences include recurrent 
strictures, impotence, and incontinence. 


There has been controversy over the years about the 
time to operate, the type of exposure, and the type of 
operation for posterior urethral trauma. Stretching or 
contusion of the posterior urethra requires an 
indvvelling catheter for a fevv days. Partial rupture of the 
urethra may be managed vvith endoscopic urethral stent- 
ing initially or suprapubic eystotomy at the time of 
inyury. This usually results in a patent urethra or, at 
most, a short stricture that can be corrected vvith visual 
urethrotomy.?” Attempt an endoscopic approach in 
those patients vvith a suspected small distraction defect 
or nonobliterative stricture as visualized on post-trauma 
urethrographic studies.” Perform this 1 to 2 vveeks after 
inyury, before significant scarring occurs. Erectile func- 
tion should not be adversely affected: there is no manip- 
ulation of periurethral or periprostatic tissue.”” Stricture 
recurrence is frequent and temporary self-dilation has 
been suggested to decrease the failure rate.?8 


VVhen there is complete rupture vvith minimal ure- 
thral distraction, the common practice continues to be 
suprapubic catheter placement and delayed repair 4 to 6 
months later. The benefit of delayed repair outvveighs 
the increased risk of impotence, incontinence, and 
bleeding seen vvith immediate repair.??55 Stricture 
alvvays ensues vvith delayed management. The surgical 
approach is usually a perineal incision vvith excision of 
the strictured area and anastomosis of the healthy ure- 
thral tissue, proximally and distally. For longer defects, 
the urethra might need more extensive mobilization 
proximally to promote a tension-free anastomosis. This 
includes mobilizing the urethra from the suspensory lig- 
aments, separating proximal corporal bodies, rerouting 
the urethra around the corporal bodies, and, if needed, 
performing an inferior pubectomy.? If these approaches 
do not vvork, an abdominal approach vvill provide further 
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mobilization. Likevvise, an abdominoperineal approach 
might also be indicated in men vvith strictures x 2 cm 
and surrounded by dense fibrosis, strictures vvith diver- 
ticula, false passages, or fistula and/or extensive sphinc- 
ter damage.”” The stricture-free outcome vvith these 
procedures approaches 10066.40 


The proponents of immediate repair state that explo- 
ration, clot evacuation, and urethral realignment are 
safe and effective, prevent strictures, and avoid 1ong- 
term suprapubic drainage.“) Magnetic devices, inter- 
1ocking sounds, and manual manipulation aid in 
reconnecting urethral segments. İt is unclear if 
increased rates of impotence and incontinence relate to 
damage to the neurovascular bundle from the surgery 
itself or from the 1nitial trauma. In addition, early 
exploration can lead to rebleeding of the pelvic vascu- 
lature that had tamponaded. For this reason, reserve 
immediate exploration for high-riding bladders, associ- 
ated rectal tear, and concomitant bladder neck infury or 
continued bleeding.“” 


Another option—exploration 7 to 10 days post- 
trauma —has been reserved for complete rupture vvith 
marked urethral separation because there is a high prob- 
ability that suprapubic eystotomy alone vvill result in a 
diffuse, complex stricture that requires not only perineal 
surgery but also an extensive transpubic repair.”” At 7 to 
10 days post-trauma, the bleeding of the initial inyury no 
longer obscures the vievv, fibrosis has not started to 
appear, and the patient has stabilized from the initial 
trauma.“” An abdominal primary anastomotic closure 
vvithout tension of the urethra can be accomplished. This 
1s mainly used for patients vvith a “pie in the sky” blad- 
der seen in radiographic studies, vvhich signifies a large 
distraction inyury. Early reports shovv impotence and 
incontinence rates that are similar to extended delay sur- 
gery, vvith a decrease in stricture rate.40 


Consider tvvo-stage reconstruction in patients vvith 
marked scarring of perineum from trauma or previous 
stricture repairs or vvith associated damage to the ante- 
rior urethra, perineal abscesses, or infected diverticuli 
or fistulas.“” 


VVe generally recommend catheter placement for 2 to 
4 vveeks postrepair.?5 A suprapubic catheter is used 
mainly for urinary diversion, and the urethral catheter 
acts as a stent. Arrange a voiding study for 3 to 4 vveeks 
postrepair and, at this time, clamp the suprapubic tube 
and schedule its removal a fevv days later once voiding 
has been monitored and deemed adequate.?? 


Posterior urethral strictures can also occur after a rad- 
ical prostatectomy or transurethral resection of the 
prostate. Mafor risk factors in the development of stric- 
tures after a radical prostatectomy include prior 
transurethral resection, a tight anastomosis, vest suture 
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technique, excessive intraoperative blood 1oss, or pro- 
longed leakage of urine.“” Bladder mucosal eversion 
reduces stricture rate.” Because of the proximity to the 
external sphincter, dilation is usually the initial treat- 
ment of chofce, and the patient usually needs serial dila- 
tions over the years.“6 Outcome is generally good due to 
the superficiality of the stricture. Balloon dilation of the 
strictured area can be done if serial dilations fail. 
Internal urethrotomy is generally contraindicated due to 
the proximity to the sphincter, hovvever, a minor laser or 
cold knife incision has been used in certain circum- 
stances vvhere dilation is unsuccessful.? Repeated fail- 
ure or involvement of the dense stricture into the 
external sphincter requires an extensive continence-pre- 
serving procedure, vvhich Turner-VVarvvick describes.”? 
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SECTION 11 


THE PENIS 


Micropenis 


Douglas A. Husmann, MD 


Combined data from several studies have revealed that the 
etiology of micropenis is hypogonadotrophic hypogo- 
nadism in 5066 of patients, hypergonadotrophic hypogo- 
nadism in 2576 of patients, end-organ insensitivity 
including grovvth hormone defects in 1596 of patients, and 
idiopathic in 1096 of patients. The diagnostic vvork-up and 
treatment of this disorder are based upon this knovvledge. 


A Micropenis is defined as an abnormally small (x 2.5 
standard deviations belovv the established mean value for 
race and gestational age) but othervvise perfectly formed 
penis. In a normal full-term gestational male, the absolute 
stretched penile length should be x 2.5 cm. The initial 
evaluation should note general characteristics of the 
infant (rule out abnormal facial features or body habitus 
consistent vvith a karyotype abnormality), the stretched 
penile length, and the location and size of the testes. 


B Tn the neonate vvith micropenis, the possible presence of 
panhypopituitarism requires emergent evaluation. 
Serial glucose, sodium, and potassium evaluations are 
mandatory. Maintain intravenous access vvith glucose 
and electrolyte replacement until serial serum determi- 
nations are documented as normal. 


In addition, perform chromosomal evaluations to 
rule out the most common types of karyotype abnor- 
malities associated vvith micropenis: Klinefelter”s syn- 
drome (47,XXY) and Dovvn syndrome (trisomy 21). 


Diagnostic determinations of thyroid hormones (thy- 
roid-stimulating hormone TTSH), thyroxine, thyroid- 
binding globulin), serum cortisol, grovvth hormone, 
luteinizing hormone (LH), follicle-stimulating hormone 
(FSH), testosterone, and dihydrotestosterone values 
should be obtained at birth and repeat LH, FSH, and 
testosterone values every 3 vveeks through to age 3 
months. Failure to obtain these later studies significant- 
İy impairs the diagnostic evaluation. 


m the neonate under age 3 months, magnetic reso- 
nance imaging (MRT) of the brain is usually deferred 
because it requires heavy sedation and/or anesthesia. In 
a child vvho presents at age over 3 months, an MRT at 
the time of the initial evaluation may significantly 
accelerate the diagnostic vvork-up. 


C Tf serial serum testosterone values of 5 100 ng/dL are 
noted, a functional hypothalamic, pituitary, gonadal 
axis is present. Thus, evaluating the hypothalamic and 
pituitary axis is omitted. 
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If testosterone values of c 100 ng/dL are found and 
if findings do not indicate a serial rise in LH and FSH, 
the etiology is most likely hypogonadotrophic hypogo- 
nadal defect. In hypergonadotrophic hypogonadism, 
findings shovv a neonatal rise in LH and FSH over the 
first 3 months of life but no corresponding Tise in testos- 
terone occurs. 


Perform a short-course trial of human chorionic 
gonadotropin (hCG) if no rise occurs in the serum 
testosterone (5 100 ng/dL) in the first 3 months of life. 
This test verifies the presence of functioning testes. 
Obtain baseline serum testosterone and administer hCG 
100 TU/kg (maximum of 1500 units), given every 48 
hours for 3 doses, and 12 hours after last infection, 
remeasure serum testosterone. VVith functioning testes, 
there is a 5 10-fold increase in serum testosterone over 
baseline value. 


No rise or blunted rise to short-course hCG could be 
attributable either to absent testes or to substrate deple- 
tion in a chronically understimulated hypogo- 
nadotrophic male. Arrange a chronic trial of hCG. 
Administer a similar dose of hCG (see D) every fifth 
day for 6 vveeks. Obtain a serum ftestosterone value on 
the forty-second day after the initial inyection: vve con- 
sider a value c 200 ng/dL as abnormal. 


Abnormal response to long-course hCG indicates 
testicular failure. The most frequent causes are 
Klinefelter”s syndrome, Robinovv syndrome (brachy- 
mesocephalic dvvarfism), vanishing testes syndrome, 
and LH receptor defects. Nonpalpable testes may 
necessitate a laparoscopy to verify their presence or 
absence. If testes are present, perform a biopsy of the 
testes for further evaluation and prognosis. 


G Findings of an increased serum testosterone after hCG 


stimulation are consistent vvith either hypothalamic or 
hypopituitary etiology. 


Clinicians frequently recommend a Gn-RH (gonado- 
tropin-releasing hormone) test. An appropriate rise in 
LH in response to Gn-RH stimulation indicates that the 
diagnosis is pituitary malfunction, hovvever, failure of 
LH to rise may also be attributable to chronic depletion 
Of the pituitary of substrate, ovving to understimulation 
of this organ. Because chronic Gn-RH iniections to rule 
out the latter phenomenon are not clinically feasible, 
most authorities omit this test and go straight to an MRT 
of the brain. 


Micropenis 


Patient vvifh SUSPECTED MICROPENIS 


Physical examination 


Ə Assess glucose and electrolytes 
o (Phallic length and testes location) İB) IV access 


Assess hormonal levels 
Chromosomal analysis 
MRI brain 


LH/FSH levels normal 
Serum testosterone x 100 ng/dL 


Persistent micropenis 


o Testosterone therapy 
Lovv dose 


v 


Persistent micropenis 


y 


Testosterone therapy 
High dose 


y 


Persistent micropenis —)ə- 


Genital skin biopsy 


I Tfthe MRİ reveals a pituitary abnormality, the infant is 
diagnosed as having a pituitary cause for the micrope- 
nis. If the MRT indicates no pituitary abnormality, then 
the infant is diagnosed as having a hypothalamic etiol- 
ogy for the micropenis. 


ud Testosterone ethanate is the mainstay of treatment, 
infants c age 3 months are prescribed 15 mg IM every 
3 vveeks for 4 infections, and infants over 3 months are 
given 25 mg IM every 3 vveeks for 4 infiections. 


K If stretch penile length does not normalize (5 2.5 cm), this 
may be due to partial androgen receptor defects or partial 
postandrogen receptor defects that can be overcome by 
increasing androgen dosage. In these situations, vve dou- 
ble the initial dose of testosterone and repeat the in/fec- 
tions, again every 3 vveeks for four infections. 


L For persistent micropenis that is present after high-dose 
testosterone, recommend genital skin biopsy for testos- 
terone and 5o:-reductase receptor analysis. 


M Tn patients vvho do not respond to high-dose testos- 
terone therapy, vve do discuss the pros and cons of 


Lovv levels LH/FSH 


Lovv testosterone 


o 
y y 
o 


ı o Short-course hCG trail 


o İncreased testosterone 


Gn-RH test 


o Brain MRI 


Elevated LH/FSH 
Lovv testosterone 


Short-course hCG 


Lovv testosterone 
Long-course hCG 


Lovv testosterone 


v 


Testicular biopsy 
Laparoscopy (UDT) 


Discussion regarding 
sexual conversation 


sexual conversion vvith the family. It should be noted, 
hovvever, that most patients vvith persistent micropenis 
into adulthood have identified sexually to the male 
gender and are successfully cohabiting vvith members 
Of the opposite sex. 


Additional Readings 
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Peyronie”s Disease 


Albert C. Leung, MD, and Arnold Melman, MD 


Peyronie”s disease (PD), a self-limited connective disease 
characterized by the progressive formation of fibrous 
plaques vvithin the tunica albuginea and underlying erectile 
tissue, can be a physically and emotionally debilitating dis- 
ease. The consequent curvature and deformity of the erect 
penis may interfere vvith penile erection and thus precipi- 
tate erectile dysfunction. Described as early as 1561 by 
Fallopius, Francois Gigot de LaPeyronie (1678-1747) is 
credited for popularizing knovvledge of the disease. The 
first surgeon to King Louis XV, LaPeyronie described 
patients vvith “rosary beads of scar tissue extending the full 
length of the dörsum of the penis.,”" Despite medical 
advances over the next 250 years, PD remains a therapeu- 
tic dilemma, ovving to its obscure etiology and the absence 
Of a specific, curative medical therapy. 


İncidence 

The incidence is generally estimated to be 196, affecting 
primarily Caucasian men aged 45 to 60 years, although 
men in their teens and in their eighties may also be afflict- 
ed vvith the disease.? A retrospective study in Rochester, 
Minnesota, by Lindsay and colleagues reports the inci- 
dence of PD to be 26 of 100,000 men and the prevalence 
to be 389 of 100,000 men. A survey of 4,432 male inhab- 
itants in Cologne, Germany, estimates that the prevalence 
of PD is 3.296, vvith 1.576, 3.076, 4.096, and 6.576 of the 
men aged 30 to 39 years, 40 to 59 years, 60 to 69 years, 
and above 70 years affected, respectively.”” Another recent 
study of 954 men in Brazil discovered an overall preva- 
lence of 3.776,” demonstrating that PD is more common 
than previously perceived. 


Presentation 

The hallmark feature of PD is penile curvature during erec- 
tion, vyhich is the presenting symptom in 5266 of men.” 
The plaque, or fibrotic scar tissue in the tunica albuginea, 
restricts full expansion and extension of the side affected, 
thereby causing bending to the side of the plaque. The 
manifestations of the disease may include (1) an asympto- 
matic mass or lump in the penile shaft, (2) mass in the 
penis vvith pain during erection, (3) penile curvature during 
erection, vvith or vvithout pain, (4) erectile dysfunction, (5) 
lack of penile rigidity during erection distal to the fibrotic 
plaque, (6) subclinical fibrosis, and (7) painful coitus. PD 
has been documented to be associated vvith Dupuytren”s 
contracture or scarring of the palmar fascia, plantar fibro- 
matosis or Lederhose”s disease, carcinoid syndrome, 
Paget”s disease of the bone, diabetes, gout, tympanosclero- 
SİS, and in men using beta-blockers.$ 
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Most patients have a palpable plaque or indurated area 
on physical examination. The plaque is usually located on 
the dorsum of the penis, vvith resultant upvvard curvature. 
VVhen confined to the ventral aspect, a dovvnvvard bend 
ensues. VVith concomitant dorsal and ventral plaques, there 
may be apparent chordee, but penile shortening and a flail 
penis distal to the plaques may occur. Although ventral or 
lateral curvatures are less common, they may pose chal- 
lenges to vaginal penetration and intercourse. The patient 
most commonly presents vvith painful erections and penile 
bending in the active phase of the disease, although one- 
third of the patients may present vvith painless curvature. 
The inflammatory process and irritation of the afferent sen- 
sory nerves may cause the pain associated vvith PD. The 
pain may resolve spontaneously ovving to resolution of the 
inflammatory process or death of the trapped nerve fibers, 
and the scar tissue may stabilize over a course of 12 to 18 
months, after vvhich the penile configuration may not 
undergo any further changes.” Hovvever, spontaneous 
recovery may result over an average of 4 years as pain 
regresses follovved by gradual softening of the plaque and 
straightening of the penis./” 


A Although LaPeyronie proposed chronic irritation from 
sexual practices and venereal diseases as causes of the 
disease, the etiology remains unclear. Nonetheless, 
trauma vvith subsequent fibrosis is commonly perceived 
as the precipitating event in the pathogenesis of the dis- 
ease. Acute or repetitive trauma vvith tissue disruption 
and microvascular inyury may lead to extravascular 
Teakage of blood, thrombus formation, and fibrin depo- 
sition, vvhich is associated vvith fibroblast proliferation 
and aberrant collagen synthesis.":12 The consequent 
fibrosis and collagen trapping lead to formation of the 
Peyronie”s plaque."” 


Devine and colleagues devised a schema for the for- 
mation of the plaque.” During erection, the sheath of 
the tunica albuginea and the septal fibers that are inter- 
vvoven vvith the tunica are stretched to the limit of their 
compliance. The midline septal fibers betvveen the cor- 
poral bodies confer vertical rigidity, thereby resisting 
any upvvard or dovvnvvard bends. In young men, the 
high intracorporeal pressure is sufficient to negate any 
deforming force, vvhile the tissue elasticity prevents any 
tear in the event of structural deformity. VVith decreased 
intracorporeal pressure and compliance in older 
patients, a tear at the function of the septum and tunica 
can result during coitus vvith subsequent blood vessel 
disruption. Follovving such microvascular in/ury, a 
fibrotic response, ultimately leading to plaque forma- 


Peyronies Disease 


Patient vvifh SUSPECTED PEYRONIE”S DISEASE 


Etiologic factors: 
trauma, genetics, autoimmune 


Pathophysiology: 
deranged collagen synthesis and 
fibrin deposition, TGF-E up-regulation, 


aberrant p53 pathvvay, erectile dysfunction 


History and physical examination 
Diagnostic testing: 
Doppler, cavernosometry, MRI 


Peyronie”s disease: 
curvature on erection, 
pain, penile mass 


İncapable of coitus 


Normal 


Tests of erectile 
function 


Abnormal 


Persistent pain/plaque 
for more than 1 year 
Severe curvature 


Unsatisfactory 


o Penile prosthesis 
placement 


tion vvith the characteristic curvature, may ensue. 
Despite this proposal of mechanism, not all patients 
vvith PD report a history of trauma. Unquestionably, 
other factors may be pivotal in PD development. 


Studies are ongoing in assessing the genetic predis- 
position for PD. The disease has been associated vvith 
tissue surface antigens including HLA-A1, B7, B27 
(class 1 mafor histocompatibility complex (İMHC), and 
HLA-DR3, DQ (class II MHC). In 1979, VVillscher and 
colleagues reported a significant association betvveen 
PD and the HLA-B7 ecross-reacting antigens, vvith 8876 
of the PD patients possessing an antigen of the B7 
cross-reacting group." PD has been suggested as a 
male-limited, autosomal dominant trait, and a study 


Modified Nesbit plication 
İncision vvith graft placement 


Capable of coitus 


Vitamin E: 2,000 units/day 


Reassurance 


Unsatisfactory 


Colchicine, verapamil, 
collagenase, radiotherapy 


o 


Unsatisfactory 


documented the occurrence of Dupuytren”s contracture 
in 7 of 9 (7897) PD patients, implying a similar genetic 
disposition.1”17 Conversely, Leffell could not demon- 
strate a significant correlation betvveen PD and HLA- 
B7 antigens and propose a heterogeneity of the 
disease.15 Using molecular biologic and genetic tech- 
niques, Noss and colleagues could not exclude a class 11 
MHC assocliation, vvhile class 1 MHC antigens may be 
involved because the expression of class 1 MHC protein 
differs in PD patients compared vvith control subiects./” 
An autoimmune component may be involved in the 
pathogenesis of PD, vvith one study demonstrating that 
approximately 7676 of PD patients exhibit at least one 
abnormal immunologic test compared vvith 1076 among 
control subfects.?? The pathogenesis of PD unarguably 
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involves a cascade of structural, genetic, and immuno- 
logic events that necessitate further research to delin- 
eate their intricate relationship. 


Smith in 1966 first documented PD as an inflammatory 
process vvith İymphocytic and plasmacytic infiltrate in the 
areolar connective tissue sleeve betvveen the corpus caver- 
nosum and tunica albuginea, ultimately progressing to 
fibrous involvement of the smooth muscle bundles of the 
intercavernous septum vvith calcification and ossifica- 
tion.71 He also reported subclinical PD vvith histologic evi- 
dence of chronic inflammation and fibrosis in the 
subtunical sheath in 100 autopsies of asymptomatic 
patients.?? The space betvveen the tunica albuginea and 
erectile tissue has subsequently been referred to as Smith”s 
space. This space may be responsible for confining the 
inflammatory process and engendering the Peyronie”s 
plaque, a stable fibrotic tissue that cannot be resorbed. 


Maturation of the scar involves the translocation of 
collagen fibers into more organized collagen bundles, 
and the resultant fibers forming the plaque are independ- 
ent in their connective tissue organization, thereby mak- 
ing the plaque incompatible vvith adfiacent structures.?? 
Consequently, the structural netvyork that provides flexi- 
bility, rigidity, and tissue strength to the penis is İost, sec- 
ondary to such changes and deranged formation or 
İragmentation of elastic fibers.?“?5 Despite the role of col- 
lagen in the pathogenesis of PD, Rhoden and colleagues 
failed to demonstrate any association betvveen the serum 
markers of collagen diseases and PD.?€ 


Implicated in chronic fibrotic diseases affecting the 
lung and İiver, transforming grovvth factor-B (TGF-B) 
protein expression is also shovvn to be significantly 
associated vvith PD.?7 TGF-Bb can increase transcription 
and synthesis of collagen, proteoglycans, fibronectin, 
and tissue inhibitors of collagenase and can induce 
angiogenesis and control of eytokine production and 
other inflammatory mediators. Inhibition of TGF-B 
activity can therefore be therapeutic in PD patients by 
interfering vvith the modulation of inflammation, 
fibroblast activity, and fibrin deposition. P53, a 
proapoptotic factor and regulator of cell eycle, may 
also play a role in the pathogenesis of PD. An aberra- 
tion of the p53 pathvvay has been suggested to promote 
the overproliferation of fibroblasts seen in PD and 
malignant cells.?5 Recently, the advent of DNA 
microarrays may shed light on potential novel 
approaches to combat tissue fibrosis by defining the 
complex interplay among biochemical pathvvays in 
PD.?? Other regulatory factors implicated in the patho- 
genesis of PD include osteoblast factor 1, monocyte 
chemotaxic protein 1, procollagenase TV, and nitric 
oxide and nitric oxide synthase isoforms.?”30 


The structural alterations in the tunica albuginea that 
the Peyronie”s plaque causes can contribute to erectile 
dysfunction. Ralph and colleagues reported decreased 
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blood flovv beyond the plaque in patients vvith distal 
penile flaccidity.?) Veno-occlusive dysfunction has been 
proposed to contribute to erectile dysfunction that is 
secondary to a decrease in the compliance of the tunica 
albuginea.?”5755 The impaired compliance may render 
the tunica ineffective in compressing the emissary 
veins, consequently precipitating venous leakage and 
1oss in penile rigidity. 


As the initial step in the evaluation process, the clini- 
cian should perform a complete history and physical 
examination, vvith primary attention tovvard sexual and 
genital development, as vvell as identifying any vascular 
or connective tissue abnormalittes. In addition, the cli- 
nician should include a vvell-documented, detailed his- 
tory of time of onset, course of disease, trauma, erectile 
dysfunction, previous urologic instrumentation, and 
medication abuse. During physical examination, define 
the location, size, and character of the plaque. Grasp the 
glans penis vvith one hand and stretch the penis to the 
limit in order to palpate the lesion more precisely. 
Examine the patient for Dupuytren”s or Lederhose”s 
disease. A plain radiograph can aid in discerning calci- 
fication in the plaque, although that diagnosis is easily 
made by palpation. Although ultrasonography can assist 
in monitoring the progress of the disease by revealing 
the site and size of the plaque, it adds little to a thorough 
physical examination. Similarly, magnetic resonance 
imaging (MRT is expensive and is not generally indi- 
cated unless a detailed anatomy visualization is needed 
prior to surgery. Color duplex ultrasonography and 
dynamic pharmacocavernosometry/ cavernosography, 
hovvever, are valuable in assessing the penile circulation 
and collateral arteries and detecting any veno-occlusive 
dysfunction, respectively. To help confirm the diagno- 
sis, document the deformity before therapy, and 
increase compliance vvith the request, ask the patient to 
bring a digital or Polaroid picture of his erect penis that 
illustrates the degree and direction of angulation and 
character of the erection. Erection can also be induced 
by prostaglandin E, or papaverine iniection to elicit the 
curvature. 


After the diagnosis of PD is established, it is imper- 
ative to reassure the patent and, if possible, his partner, 
that the plaque does not represent a malignant process 
and that the current sexual dissatisfaction from the dis- 
ease can be remedied. Finally, in the early evaluation of 
penile curvature or presence of a plaque/lesion, consid- 
er other causes of angulation and induration of the 
penis. Table 89-1 lists the differential diagnoses.?755 


Given the self-limiting course of PD, the finitial thera- 
peutic approach should remain conservative. Offer reas- 
surance vvithout any further testing or treatment to those 
patients vvith minimal curvature not interfering vvith 
sexual function, vvithout pain or discomfort, and vvith 
no erectile dysfunction. Hovvever, patients vvho can 
have intercourse but complain of pain or sexual diffi- 


Table 89-1 Differential Diagnosis of Penile Curvature 
of Plaque 


Congenital curvature of the penis 

Sclerosing İymphangitis 

Thrombosis of the dorsal penile artery 

Cavernosal thrombosis caused by hereditary hemoglobinopathies 
Leukemic infiltration of the corpora cavernosa 

Ventral curvature secondary to urethral stricture disease 

Late syphilitic lesions 

Fibrosis secondary to severe urethritis vvith abscess 

Penile infiltration vvith Iymphogranuloma venereum 

Benign or malignant primary or secondary tumors 


culty for less than 1 year and progression of the plaque 
may be offered medical therapy. In addition, consider 
patients vvho are not interested in surgery candidates for 
medical therapy. Unfortunately, the patient should be 
informed that there is no definitive treatment modality. 
LaPeyronie initially proposed that mercury and mineral 
vvater vvere remedial. Since then, various treatment 
options have been suggested (Table 89-2).56 


Vitamin E, a tocopherol vvith antioxidant properties, 
1s an oral agent commonly used in the treatment of PD. 
Scardino and Scott first reported the beneficial effects 
of vitamin E in 1949, vvith a 7896 decrease in curvature 
and a 9166 decrease in plaque size.” Hovvever, in a 
study of 105 patitents treated vvith vitamin E that vvas 
presented at the National Tnstitutes of Health (NIH) 
Conference on PD, it vvas reported that only 1376 of PD 
patients had improved in sexual function or curvature."” 
Nonetheless, offer vitamin E therapy as an initial treat- 
ment option for PD patients because of its mild side- 
effect profile and lovv cost. 


Potassium para-aminobenzoate (POTABA) is another 
oral agent reported to be effective in treating fibrotic dis- 
eases. Its mechanism of action is via its increased oxygen 
use at the tissue level and enhanced oxygen-dependent 
monoamine oxidase activity, vvhich decreases serotonin 


Table 89-2 Medical Treatment for Peyronie”s Disease 


Treatment Option Author 


Mercury and mineral vvater LaPeyronie" 

Vitamin E Scardino and Scott?7 
Cortisone infection Teasleyf? 

Potassium para-aminobenzoate Zarafonetis and Horrax?? 
Ultrasonography Heslop and colleagues65 


Steroid iontophoresis 
B-Aminopropionitrile 
Collagenase in/ection 
Laser ablation 


Rothfeld and Murray£" 
Gelhard and colleagues6$ 
Gelhard and colleagues6? 
Puente de la Vega and 
colleagues66 


Prostacyclin Strachan and Pryor€7 
Interferon o:2b Benson and colleagues68 
Tamoxifen Ralph and colleagues6” 
Verapamil Levine and colleagues7v 
Colchicine Akkus and colleagues“0 


Peyronie"s Disease 


effect at the tissue level. Zarafonetis and Horrax first doc- 
umented the applicability of POTABA in PD in 1959 
vvhen they demonstrated a 100676 decrease in pain reduc- 
tion, 827c curvature improvement, and 7676 plaque reso- 
lution in their study of 21 patients.”” Hovvever, its expense 
($1,000 yearly), frequent dosing requirement, and asso- 
ciated gastrointestinal upset have limited its popularity. 
Oral colchicine has been recently proposed to be thera- 
peutic in PD patients, vvith Akkus and colleagues report- 
ing that about 5076 of patients experienced a decrease in 
plaque size and curvature improvement.0 An inhibitor of 
inflammatory cells and fibroblasts, colchicine can 
increase collagenase activity and reduce collagen synthe- 
Sis, and has been suggested to be given in the early phase 
of the disease.“" Colchicine has a potential side effect of 
bone marrovv suppression. 


Other venues of medical treatment for PD include 
intralesional therapy and topical agents. Collagenase 
iniection vvas performed by Gelbard and colleagues in 
1985, vvho reported no significant improvement in more 
severe curvature, and this form of therapy should be 
reserved for patients vvith minimal disease.“? Steroid 
in)ection is not recommended because of possible tissue 
atrophy and difficulty in performing subsequent sur- 
gery.”? Persistent, severe pain can be alleviated vvith 
1ovv-dose radiotherapy (1,000 cGy) by decreasing 
inflammation. Tntralesional interferon o/2b has been 
proposed as an effective therapeutic option, and patients 
placed on this regimen may experience reduction in 
penile curvature, diminished pain vvith erection, and 
decreased plaque size.” Finally, Levine shovved that 
intralesional application of verapamil is therapeutic in 
PD, vvith 9776 of patients reporting pain reduction, 7266 
sexual function improvement, 8676 deformity reduc- 
tion, and 5496 curvature reduction.““ The only iniectable 
calcium channel blocker, verapamil, modifies eytokine 
expression involved in vvound healing and increases the 
proteolytic activity of collagenase, thereby postulated 
to stimulate remodeling and degradation of extracellu- 
lar matrix in tissue by altering the metabolic pathvvays 
of fibroblasts.5555 Our study suggests that verapamil 
may be applied to PD patients vvith noncalcified plaque 
and penile angulation of c 30 degrees.“” Patients vvith 
bends of more than 30 degrees or vvith a plaque for 
more than 1 year are more appropriate candidates for 
surgical intervention. 


No surgery should be undertaken until the penile curva- 
ture and sexual dysfunction have stabilized, usually 
over a period of at least 12 months. Reserve surgical 
therapy for patients vvho fail conservative measures and 
for those vvith such severity that precludes normal 
coftus. In general, the surgical options are classified into 
three categories: tunica-shortening procedures (plica- 
tion), tunica-lengthening procedures (excision/incision 
vvith graft), and penile prosthesis placement. Patients 
vvith adequate penile length, good potency, and curva- 
ture of c 60 degrees are candidates for plication tech- 
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niques. In 1965, Nesbit originally described a popular 
technique for congenital abnormalities. The Nesbit pli- 
cation procedure involves the excision of an ellipse of 
tunica albuginea opposite the plaque to straighten the 
penis. The vvidth of the ellipse excised should be 1 mm 
per 10 degrees of curvature. Although Pryor reported a 
satisfaction rate of 8296 in 359 patients, a shortcoming 
Of the procedure is penile shortening, limiting its feasi- 
bility in some patients.“€ Modifications of the Nesbit pli- 
cation have been reported, including transverse closure 
of vertical incisions in the tunica and closure vvith per- 
manent suture knots buried beneath the tunica in a run- 
ning looped fashion.“7 VVe prefer the modification 
employing the partial-thickness shaving rather than 
conventional excision of a vvedge of tunica albuginea, 
thereby reducing intraoperative bleeding, negating cav- 
ernous tissue damage, and optimizing adhesion of pli- 
cated tunical layers.“” VVith this amended technique, 
7896 of the 26 patients in our study reported a good to 
excellent outcome. 


Excision or incision vvith graft can be an optimal 
therapeutic alternative for men vvith penile curvature 
ə 60 degrees or complex curvatures, hourglass deformi- 
ty or hinge effect, good potency, and suboptimal penile 
1ength. Various autologous tissues and synthetic materi- 
als have been used, including tunica vaginalis, rectus 
muscle aponeurosis, fascia lata, free fat pad, dura mater, 
temporal fascia, dermis, dorsal and saphenous veins, 
cadaveric pericardium, polytetrafluoroethylene, and 
Dacron.“””1 Cadaveric pericardium is commercially 
available in various sizes vvith randomly orfented fibers 
similar to host tissues that heal easily. In addition, it is 
deemed to be a good substitute for the excised tunica 
albuginea.”? Because some studies report failure and 
high incidence of erectile dysfunction associated vvith 
plaque excision vvith dermal patch, surgeons use inci- 
sion of the plaque vvith venous graft.?55“ Incision vvith 
graft placement is fustified because of less tunica and 
underlying erectile tissue manipulation, thus promoting 
better postoperative rigidity.” Lue believes that saphe- 
nous vein grafts are the most optimal physiological 
substitute for the tunica albuginea, the saphaneous vein 
has the follovving properties: the endothelium prevents 
hematoma formation by releasing anticoagulation 
factors, similar thickness to the tunica albuginea, good 
elasticity, and the c 1 mm vvall thickness establishes 
blood supply from the corpora and prevents graft 
contracture from ischemia.”” Plaque incision vvith 
saphenous vein graft has been reported to yield satis- 
factory to excellent results in 9296 of patients.”” 


Finally, impotent patients or those vvith penile flac- 
cidity distal to the plaque may require penile prosthesis 
placement to achieve coital ability. Various studies 
report that malleable and inflatable penile implants are 
safe and effective therapeutic treatments for impotent 
PD patients.”””€” If curvature persists despite prosthesis 
placement, modeling the erect penis has been reported 
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to rectify the deformity. The maneuver involves forcibly 
bending the erect penis in the direction opposite to the 
curvature and held for 90 seconds during the opera- 
tion.9?) Too much force, hovvever, may cause fracture of 
the tunica, thus requiring immediate intraoperative 
repair. Our experience vvith the chordee present after the 
insertion of either a semirigid or inflatable prosthesis is 
that the prosthesis vvill cause the penis to straighten, 
usually vvithin 6 months, thereby negating the need for 
modeling maneuvers. 


Conclusion 


PD is a disease vvith higher incidence than previously 
thought. Despite more than 250 years of medical advances 
since its first description, the etiology of PD remains 
unknovvn. This challenge is reflected by the various treat- 
ment options available and the absence of a specific, suc- 
cessful medical therapy. Most patients only require 
reassurance or conservative medical therapy, vvhereas the 
remainder require surgical intervention to accomplish satis- 
factory sexual intercourse. Future strategies for combating 
PD include gene profiling, tissue engineering, development 
Of a specific animal model, and further research on the 
genetics and pathogenesis associated vvith PD. 
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Ambiguous Genitalia 


Suzette E. Sutherland, MD, and (ack S. Elder, MD, FACS, FAAP 


Sexual differentiation is a vvell-regulated sequence of 
events. Developmentally, chromosomal sex determines 
gonadal sex, vyhich then determines phenotypic sex. A 
patient vvith an intersex disorder may have ambiguous gen- 
italia, normal-appearing external genitalia (female or 
male), or a minor abnormality such as hypospadias and an 
undescended testis. A straightforvvard organizational 
scheme for intersex disorders is based on the histology of 
the gonads (Figure 90-1). The basic classifications are 


” Female pseudohermaphroditism: 46,XX karyotype 
vvith partial virilization, this is the most common 
cause of ambiguous genitalia. Typically, the disorder 
results from a 21-hydroxylase or 118-hydroxylase 
deficiency (congenital adrenal hyperplasia (CAHD. 
Another cause is excessive androgen production 
from the mother. 

ə Male pseudohermaphroditism: chromosomal male 
(46,XY) vvith normal testes vvho is incompletely 
virilized, this may include a defect in testosterone 
synthesis, 50:-reductase deficiency, a receptor defect 
(complete or incomplete), a defect in testicular dif- 
ferentiation, or a defect in production of müllerian- 
inhibiting substance (M1S). 

ə Mixed gonadal dysgenesis: chromosomal mosaicism 
vvith a 45,X0/46,XY karyotype. Internal genitalia 
include a unilateral streak gonad: persistent müller- 
ian duct structures (fallopian tube, uterus, and vagi- 
na) ipsilateral to the streak, a contralateral testis, 
vvhich may or may not be undescended, and fre- 
quently a fallopian tube on the side of the testis. This 
is the second most common cause of ambiguous 
genitalia. Nearly all are incompletely virilized. 
Patients reared as females typically have genital 
ambiguity vvith phallic enlargement, a urogenital 
sinus, and varying degrees of labioscrotal fusion. 

” True hermaphroditism: the gonads contain both 
ovarian and testicular tissue. This disorder is the 
İeast common cause of ambiguous genitalia. Patients 
may have an ovotestis on one side and an ovary or 
testis on the other (unilateral), bilateral ovotestes 
(bilateral), or a testis on one side and an ovary on the 
other (lateral). The most common finding is an ovary 
on the left side and a testis on the right. Nearly all 
patients have a urogenital sinus and most have a 
uterus. The ductal system usualiy follovvs the ipsilat- 
eral gonad: a fallopian tube on the side of the ovary 
and an epididymis on the side of the testicle. If an 
ovotestis is present, the adfacent ducts may be vvolf- 
fian, müllerian, or both. If an ovotestis is present, it 
may be anyvvhere along the course of normal testic- 
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ular descent and often is associated vvith an inguinal 
hernia. The appearance of the external genitalia is 
variable. Nearly all have incomplete virilization, that 
is, they have hypospadias. At puberty, 8076 of 
patients develop gynecomastia and 5096 menstruate. 
Individuals reared as males may shovv eyclic hema- 
turia. Ovulation is more common than spermatogen- 
esis, but both are uncommon. Sixty percent of the 
patients have a 46,XX karyotype, but the SRY gene 
has been detected in many. Tvventy percent have a 
46,XY karyotype, the remainder demonstrate 
mosaicism or chimerism. 


A Tüe child vvith ambiguous genitalia should be evaluated 


by a team consisting of a geneticist (dysmorphologist), 
pediatric endocrinologist, pediatric urologist, and ethi- 
cist. Decisions regarding the evaluation, gender assign- 
ment, and long-term management need to be made 
gointly based on the diagnosis and the future potential 
for successful gender identity and sexual and reproduc- 
tive function. 


A thorough history taking and physical examination 
must be performed, vvith full attention given to the 
history of the pregnancy, the family history, and the 
pedigree. Identically afflicted relatives should be identi- 
fied, because many intersex disorders have a strong 
familial history. Sudden infant death, infertility, amenor- 
rhea, hirsutism, and variant forms of sexual development 
in any relative should be investigated. The mother 
should be questioned about any medication, especially 
hormones, taken during pregnancy. 


On physical examination, the genitalia should be 
carefully examined and documented: one important 
finding is a gonad located in the scrotum or the labio- 
scrotal fold. Any phenotypic male vvith bilateral non- 
palpable testes or subcoronal hypospadias and 
eryptorchidism should undergo full evaluation as CAH 
may be the etiology. Rectal examination may disclose 
a cervix. Other potential findings include hyperpig- 
mentation of the areola and labioscrotal folds (CAH), 
palpation of the uterus as a thickened structure, hyper- 
tension, signs of dehydration and failure to thrive, and 
associated congenital anomalies. 


Laboratory analysis provides an important tool for 
the evaluation and treatment of these conditions. An ini- 
tial study is a karyotype determination. Testing of mul- 
tiple tissues (blood İymphocytes, skin fibroblasts) may 
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SECTION 11 Tphe Penis 


be necessary if chromosomal mosaicism is suspected. 
Evaluation for Barr bodies in a buccal smear may be 
inaccurate in the nevvborn and is generally not obtained. 


Voiding eystourethrography and retrograde genitog- 
raphy determine vvhether the uterus, cervix, and vagina 
are present. Abdominopelvic ultrasonography should be 
performed to study the pelvic organs for the presence of 
a uterus, the inguinal area for the presence of gonads 
(testes or ovotestes), and for the size and presence of the 
kidneys and adrenal glands. If the bladder is empty dur- 
ing the study, it should be filled by means of a small 
feeding tube to allovv visualization of the pelvic struc- 
tures. Inability to discern the cervix or vagina by radi- 
ography does not exclude their existence. Endoscopy, 
eystourethroscopy, and vaginoscopy allovv more com- 
plete examination of the genitalia, and if these tests are 
performed vvith contrast under fluoroscopic control, the 
anatomy may be defined more accurately. 


If the gonads are nonpalpable, the serum 17-hydroxy- 
progesterone level should be measured. Serial serum 
electrolyte levels should also be determined because the 
most common cause of intersex disorder, CAH 
(21-hydroxylase deficiency), may cause life-threatening 
salt vvasting (hyponatremia, hyperkalemia, acidosis). 
Steroid profiles, such as testosterone, androstenedione, 
adrenocorticotropic hormone (ACTH), plasma renin, 
and 11-deoxycortisol determinations, may on occasion 
be necessary. 


In the full-term nevvborn vvith a 21-hydroxylase defi- 
ciency, serum levels of 17-hydroxyprogesterone are typi- 
cally elevated, ranging from 3,000 to 40,000 ng/dL 
(normal, 100 to 200 ng/dL): in those vvith mild forms, the 
level is at the upper limit of normal. In premature infants, 
17-hydroxyprogesterone levels may be normally elevated 
(false-positive). Measurement of urinary 17-ketosteroid 
and pregnanetriol level is not usually performed. Salt-los- 
ing patients often have hyponatremia and hyperkalemia on 
a regular or lovv-salt diet. In nevvborns vvith the 11-hydrox- 
ylase deficieney, plasma 11-deoxycortisol and 11-deoxy- 
corticosterone levels are elevated. On ultrasonography, 
5096 of neonates vvith CAH have adrenal glands that are 
enlarged or at the upper limit of normal in size. 


Because there is no production of testosterone or MIS 
by the male gonads, the vvolffian structures are absent, 
and the development of the fallopian tubes, the uterus, 
and the upper vagina is normal. Only the development of 
the external genitalia is affected in females. VVith the 
mildest forms, there is simply clitoral hypertrophy and a 
normally positioned vagina, in the most severe forms, 
there is complete labioscrotal fusion, a long phallus vvith 
a urethral opening at its tip, and a high insertion of the 
vagina on the urethra. The gonads are nonpalpable 
because the ovaries do not descend into the inguinal 
canal or labia unless an inguinal hernia is present. The 
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more severe the virilizing effect, the more severe the 
enzyme deficit. 


mitial management is directed at correcting or pre- 
venting hypoglycemia, hyponatremia, hyperkalemia, 
hypovolemia, and shock. In addition to saline infusion 
and correction of electrolyte abnormalities, hydrocorti- 
sone therapy is started. VVhen the child is stabilized and 
receiving appropriate doses of glucocorticoids and min- 
eralocorticoids, surgical management is considered. 
The procedure, termed feminizing genitoplasty, 
involves (1) clitoroplasty, in vvhich the erectile tissue of 
the clitoris is removed, preserving normal clitoral sen- 
sation, and (2) vaginoplasty, in vvhich the lovver vagina 
1s exteriorized. 


The primary consideration in true hermaphrodites is 
gender assignment. If the phallus is diminutive, the 
infant probably should be reared as a female, irrespec- 
tive of the internal genitalia. If there is both a phallus 
and a vagina, the sex of rearing should be based on the 
findings at exploratory laparotomy. İf a testis is identi- 
fied that can be placed in the scrotum and the phallus is 
satisfactory in size, the infant should be raised as a 
male. If there are normal müllerian structures on one 
side that are associated vvith an ovary, strong consider- 
ation should be given to rearing the infant as a female. 
After gender assignment, the contradictory gonadal tis- 
sue and internal ducts should be excised. 


Testicular feminization (complete androgen resist- 
ance) is an X-linked disorder of patients vvith a 46,XY 
karyotype vvho have an abnormality of the androgen 
receptor, either qualitatively abnormal or at unde- 
tectably 1ovv levels. Differentiation of the vvolffian 
ducts and virilization of the external genitalia are 
inhibited, and secretion of MIS causes regression of 
the müllerian ducts. Consequently, affected individuals 
have bilateral testes, normal female external genitalia 
vvith a short, blind-ending vagina, and vvolffian-derived 
internal duct structures. At puberty, breasts develop, 
but the patients do not menstruate or develop any 
pubic or axillary hair. Diagnosis usually occurs at 
puberty after evaluation for amenorrhea. The diagno- 
SİS Of testicular feminization may occur vvhen a phe- 
notypic girl undergoing hernia repair is found to have 
an inguinal or labial testis. 


Treatment includes bilateral orchiectomy because 
there is a significant risk of gonadal cancer vvith age. 
Estrogen replacement then becomers necessary. If a pre- 
pubertal girl is diagnosed vvith complete androgen 
resistance, vvhether to perform bilateral gonadectomy at 
that time or delay the procedure until pubertal develop- 
ment has occurred is controversial. Because of the 
underdeveloped müllerian structures, patients are can- 
didates for vaginoplasty, vvhich is usually performed 
vvith a segment of large or small bovvel, 
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A spectrum of incomplete androgen resistance syn- 
dromes, vvhich are X-linked, has been 1identified. 
Müllerian development does not occur, and vvolffian 
duct derivatives usually are hypoplastic. In these syn- 
dromes (Reifenstein”s), development of the external 
genitalia is variable and ranges from genital ambiguity 
to severe hypospadias vvith chordee. The testes are 
small and are often undescended. Biopsy of the testes 
reveals azoospermia. At puberty, there is usually poor 
virilization, absent or sparse axillary and pubic hair, and 
gynecomastia. Serum luteinizing hormone, testos- 
terone, and estradiol levels are elevated. Gender assign- 
ment of these patients depends on their phenotype and 
gender identity. Some vvho have a phenotype of a mild 
virilized female vvith clitoromegaly choose not to have 
any reconstructive surgery. Phenotypic males vvith 
severe hypospadias and chordee can undergo satisfacto- 
ry urethral reconstruction and resemble normal males. 


External genital development in the male is stimulat- 
ed by the 5o-reduced product of testosterone, dihy- 
drotestosterone (DHT). In males vvith a 5ox-reductase 
deficiency, there is a small phallus or ambiguous geni- 
talia vvith perineoscrotal hypospadias, a bifid scrotum, 
and inguinal or scrotal/labial testes. Because the testes 
produce MIS, there is a blind vaginal pouch that opens 
into the urogenital sinus or urethra. Hovvever, the vvolf- 
fian duct derivatives are present. In untreated patients, 
at puberty the female phenotype transforms into a mas- 
culine phenotype vvith penile/phallic enlargement, scro- 
tal rugation and pigmentation, enlargement and descent 
Of the testes into the labioscrotal folds, and deepening 
of the voice. In addition, at puberty, gender identity 
often changes from female to male in untreated individ- 
uals. The diagnosis is suggested by a high testosterone- 
to-DHT ratio, either under basal conditions or after 
stimulation vvith human chorionic gonadotropin (hCG). 
Genitography shovvs vvolffian duct structures. 


Also termed hernia uteri inguinale, persistent mül- 
Terian duct syndrome is an X-linked condition that 
results from a defect in the production of MIS, an 
abnormality in the secretion of MIS, or a lack of 
response by the müllerian duct to MIS. This form of 
male pseudohermaphroditism does not cause ambigu- 
ous genitalia. The typical presentation is an infant or 
child vvith an inguinal hernia and cryptorchidism in 
vvhom routine exploration discloses müllerian struc- 
tures (fallopian tube and uterus) as vvell as an epi- 
didymis and vas. In many cases, transverse testicular 
ectopia 1s present. Treatment includes removal of the 
müllerian structures, care must be taken not to in/iure 
the vvolffian duct derivatives. 


Five enzymes are involved in the biosynthesis of 
testosterone: 20,22-desmolase, 38-hydroxysteroid 
dehydrogenase, 17o:-hydroxylase, 17,20-desmolase, 
and 17-ketosteroid reductase. In most patients vvith the 
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46,XY karyotype vvith a disorder in testosterone syn- 
thesis, the genitalia are female in appearance or 
ambiguous. If the sex of rearing is decided to be male, 
early hypospadias repair and orchiopexy are recom- 
mended. If a female gender is assigned, hovvever, 
gonadectomy and clitoroplasty should be performed 
and vaginoplasty may be necessary at puberty. 


Gonadal dysgenesis is characterized by abnormal tes- 
ticular development, and in the 46,XY form, there is a 
variety of phenotypic differences ranging from normal 
male to genital ambiguity, depending on the extent of 
testicular development. It may be sporadic or familial. 
Svvyer syndrome refers to the female phenotype vvith 
female internal genitalia, normal or tall stature, and sex- 
ual infantilism vvith primary amenorrhea. These 
patients have streak gonads, vvhich do not secrete 
testosterone or antimüllerian substance, and therefore 
müllerian derivatives develop. AlI of these patients are 
at risk for dysgerminoma, seminoma, and gonadoblas- 
toma. Consequently, at laparotomy, gonadectomy 
(removal of the streak gonads) is recommended. 
Pubertal development should be 1nitiated by estrogen 
replacement therapy in patients reared as girls. 


Patients vvith mixed gonadal dysgenesis (MGD) reared 
as females typically have genital ambiguity vvith phallic 
enlargement, a urogenital sinus, and varying degrees of 
labioscrotal fusion. Internal genitalia include a unilater- 
al streak gonad, persistent müllerian duct structures 
(fallopian tube, uterus, and vagina) ipsilateral to the 
streak, a contralateral testis, vvhich may or may not be 
undescended: and frequently a fallopian tube on the 
side of the testis. İndividuals reared as females usually 
have an intra-abdominal testis, vvhereas in those vvith a 
more masculine phenotype, the testis is usually inguinal 
or scrotal. Approximately 3396 of patients have somatic 
stigmata of Turner”s syndrome vvith a shield chest, 
vvebbed neck, cubitus valgus, multiple pigmented nevi, 
and short stature. Approximately 6076 are reared as 
females because of the diminutive phallus, vvhich is 
usually hypospadiac. 


Management depends on several factors. First, the 
testis lacks germinal elements. Second, most patients 
have significant hypospadias, vvith a uterus and a vagina. 
Individuals vvith a male gender assignment must undergo 
reconstructive surgery, but usually the appearance of the 
penis can be relatively normal if the corporal bodies of 
the penis are sufficiently long. Third, gonadal tumors 
develop in 2576 of patients and include seminoma, 
gonadoblastoma, dysgerminoma, and embryonal cell 
carcinoma. Tumors may develop in either the testis or the 
streak gonad. Approximately 5096 of patients vvill be less 
than 148 cm in height. For these reasons, most infants 
vvith mixed gonadal dysgenesis are reared as females. If 
gender assignment is female, early exploratory laparoto- 
my and prophylactic gonadectomy are advisable. 
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SECTION 12 


TESTIS AND EPIDIDYMIS 


Congenital Anorchism: Vanishing Testis 


Syndrome 


Ahmet R. Aslan, MD, and Barry A. Kogan, MD 


Vanishing testis syndrome is characterized by the appear- 
ance of normal external genitalia in a 46XY male but vvith 
the total absence of testicular tissue. Based on the physiol- 
ogy of normal genital development, it is clear that testicu- 
lar tissue must have been present early in development. As 
evidence for this, the testes must have secreted müllerian 
inhibitory substance (M1IS) as these children do not have 
müllerian structures. Similarly, these patients usually have 
normal vvolffian duct derivatives (eg, the vas deferens), so 
that the testes must have secreted high levels of testosterone 
locally to stabilize the vvolffian ducts. Most conclusively, 
the development of normal external genitalia is dependent 
on the peripheral conversion of testosterone to dihy- 
drotestosterone. The testes must have made sufficient levels 
Of testosterone for this to occur. Yet despite these convinc- 
ing findings of the presence of testes, these children have 
nonpalpable testes and are confirmed at the time of opera- 
tive exploration to have anorchia. The etiology is most like- 
İy some form of vascular accident (perhaps bilateral 
testicular torsion) relatively late in gestation. Strong evi- 
dence shovving that these tissues become infarcted and atro- 
phied secondary to an in utero or neonatal torsion is the 
pathologic finding of dystrophic calcification and hemo- 
siderin deposition vvith the presence of vas deferens and 
vessels in a high percentage of the testicular nubbins." 
Interestingly, some authors suggest that the term “absent” 
may not be appropriate for every case because the residual 
germ cells vvere found in about 596 of specimens in large 
series.”? The other possible cause of an absent testis is tes- 
ticular agenesis, an extremely rare condition compared vvith 
torsion and associated vvith renal agenesis in almost 3096 of 
cases." Moreover, this condition, if bilateral, vvould not 
allovv the development of normal external genitalia. 


In children vvith normal male external genitalia and bilat- 
eral nonpalpable testes, the follovving vvorkup is recom- 
mended. First, it should be considered possible that the child 
is a female vvith congenital adrenal hyperplasia. Hence, a 
chromosome analysis should be performed in the nevvborn 
period and the child observed closely for the possibility of 
mineralocorticoid deficiency (severe salt vvasting). 


334 


A If the chromosomes are 46XY, anorchia can be diag- 
nosed endocrinologically in several vvays. First, chil- 
dren vvith anorchia have extremely lovv levels of MIS, 
hence, MIS levels can be obtained. Unfortunately, the 
test is not commonly available, in the United States, 
for example, only a fevv laboratories can perform it. 
Another alternative is to measure basal serum 
gonadotropins (luteinizing hormone İLH) and follicle- 
stimulating hormone İFSH)) and testosterone levels and 
then to repeat the testosterone levels after human chori- 
onic gonadotropin (hCG) stimulation. In anorchia, 
gonadotropin levels are elevated and there is no 
increase in testosterone in response to hCG. İf all of 
these conditions are met, no surgical exploration is 
required.” Unfortunately, during most of childhood after 
the first 6 months of life, gonadotropin-releasing hor- 
mone (GnRH) levels are lovv, therefore, even in chil- 
dren vvith anorchia, LH and FSH may be normal.“ If 
basal gonadotropins are normal, surgical exploration 
or hormone treatment is mandatory, regardless of the 
results of the stimulation test. 


The hormonal stimulation test can be performed 
vvith GnRH or hCG. The dosage may vary depending 
on the clinician”s choice, but intramuscular (IM) iniec- 
tion of 1,500 TU of hCG on altemnate days for three 
dosages vvill provide enough stimulation in most cases. 


If hormonal studies are inconclusive, radiologic 
imaging is another alternative. Ultrasonography is non- 
invasive and easy to perform, but its accuracy for intra- 
abdominal testes is very lovv.” Computed tomography 
and magnetic resonance imaging are techniques vvith 
higher rates of sensitivity and specificity than ultra- 
sonography.5-1” Hovvever, the need for sedation or anes- 
thesia, radiation exposure, and high costs limit their 
use. Furthermore, if gonads are seen, operative explo- 
ration is needed. If gonads are not seen, the tests are not 
sensitive enough to exclude testes, and operative explo- 
ration vvill be needed. In practice, radiologic studies are 
useful only rarely. 


Congenital Anorchism: Vanishing Testis Syndrome 


Patient vvith BILATERAL NONPALPABLE TESTES AND 46XY CHROMOSOMES 
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SECTION 12 Tesfis and Epididymis 


B Many clinicians consider giving hormonal therapy in an 


attempt to make the testes palpable or even to make 
them descend into the scrotum in rare cases. Hovvever, 
this is not useful unless there is endocrinologic evi- 
dence of testicular tissue (see above). A vvidely accept- 
ed protocol consists of the IM infection of 200 TÜ/kg of 
hCG vveekly for 4 vveeks. A total dosage of more than 
15,000 TU may cause side effects, but these are general- 
İy reversible. Another drug commonly used in Europe, 
but not approved in the United States, is GnRH (or a 
GnRH analog in lovv dosage). Intranasal administration 
of GnRH 200 ug 6 times daily for 4 vveeks provides 
results similar to hCG treatment."/ 


Laparoscopy is novv the gold standard for evaluation of 
children vvith nonpalpable testes. İt is safe and accurate, 
has a 1ovv complication rate, and has the advantage of 
providing access for bringing the testis dovvn into the 
scrotum during the same procedure./””“ In general, 
1596 of nonpalpable testes are bilateral,” and the left 
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side predominates in unilateral cases in most series.1”17 
Ten to 1546 of nonpalpable testes are intra-abdominal 
and atrophic.” The incidence of inguinal atrophic rem- 
nants is 25 to 3096. The incidence of atrophic testes 
does not differ from left to right.” 


In children vvith proven bilateral anorchia (vanishing 
testis syndrome), testosterone replacement therapy 
should be started during puberty (10 to 14 years of age), 
at the time serum gonadotropins increase. Many of 
these patients vvill request testicular prostheses, and 
adolescence seems to be the best time for testicular 
prosthesis placement, generally via an inguinal 
approach. In those patients vvho have endocrinologic 
evidence of bilateral anorchia but vvho have never been 
explored, it has been our policy to perform a confirma- 
tory diagnostic laparoscopy vvhile the patient is under 
anesthesia for prosthesis placement because there are 
fev/ cases reported in the literature to validate the 
endocrinologic findings. 


10. 
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Cryptorchidism 


Ahmet R. Aslan, MD, and Barry A. Kogan, MD 


A testis that is not found in the scrotum during physical 
examination may be retractile, maldescended, or absent. A 
maldescended testis may be located in the abdomen, in the 
inguinal canal, or betvveen the external inguinal ring and 
scrotum. An ectopic testis may be distinguished from an 
incompletely descended testis vvhen it is found out of its 
normal pathvvay (superficial inguinal, perineal, penile, 
femoral, prepubic, or contralateral). Although many sub- 
stances and structures, such as the gubernaculum, epi- 
didymis, processus vaginalis, and androgens, are involved 
in testicular descent, the exact etiology of eryptorchidism 
remains unknovvn in most cases. 


The incidence of eryptorchidism is 2196 in premature 
infants (defined as c 2,500 g), 2.776 in nevvborns, and 0.8976 
at $ months of age." Because the incidence in adulits is not 
different from the latter, spontaneous descent is unlikely 
after $ months of age.? Retractile testes can be difficult to 
recognize in older children, and the fact that the cremas- 
teric reflex is minimal in the first 6 months of life makes 
the nevvborn period an ideal time for documentation of tes- 
ticular position. Once the diagnosis of eryptorchidism is 
made and the testes are palpable, no radiologic imaging or 
hormone stimulation testing is needed. 


A There are conflicting results reported for hormonal 
treatment of eryptorchidism. Children at 3 to 5 years of 
age vvith bilateral maldescended testes seem to have the 
best response. Hovvever, the overall success rate is, at 
best, no more than 25976, and close surveillance is rec- 
ommended even for testes that descend after successful 
treatment vvith human chorionic gonadotropin or 
gonadotropin-releasing hormone (Gn-RH), because 
many of them may reascend in time.“ Furthermore, 
hormonal treatment should probably not be chosen in 
cases vvith an obvious hernia. 


B The standard surgical treatment of eryptorchidism is 
orchiopexy, and it can be performed in most cases via 
an inguinal approach. A hernia repair should also be 
done vvhen a patent processus vaginalis or hernia sac is 
identified (the great mafority of cases). In unilateral 
cryptorchidism, routine exploration for contralateral 
hernia is not mandatory and should be reserved for 
patients vvho have suspicious contralateral scrotal or 
inguinal svvelling. For patients in vvhom the testis can- 
not be palpated preoperatively, vve choose to perform a 
diagnostic laparoscopy for localization of the testis. If it 
is found to be inguinal, it can likely be brought dovvn 
vvith a standard groin approach, but if it is intra-abdom- 
inal, a laparoscopic dissection is generally needed. In 
the case of a very high testis, ligation of the testicular 
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artery (Fovvler-Stephens procedure) can be performed 
laparoscopically and a secondary procedure performed 
3 to 6 months later to bring the testis into the scrotum, 
based on the blood suppİly of the vas deferens and its 
collateral circulation. Should testicular artery ligation 
be chosen, it is critical that this approach be decided on 
prior to extensive dissection as the dissection itself 
might vvell destroy the collateral blood vessels. The suc- 
cess rate of inguinal orchiopexy in terms of bringing a 
viable testis into the scrotum is almost 9896, and com- 
plications are fevv (hydrocele, testicular atrophy). For 
intra-abdominal testes, the success rate is 70 to 9096. 


C Some authors recommend adifuvant treatment vvith 
Gn-RH analog in selected cases, even after a successful 
orchiopexy. This is based on data indicating that 
patients vvho exhibit a failure of normal spermatogenic 
development on biopsy at the time of orchiopexy (hav- 
ing 0.2 or fevver adult dark-type spermatogonia per 
tubule) may be found later to have reduced fertility 
index in their semen analysis. Biopsies performed after 
treatment vvith Gn-RH analog shovv significant 
improvement.? Those vvho propose hormonal therapy 
recommend biopsy of every cryptorchid testis and then 
hormonal stimulation of those that appear to have a 
high risk of infertility. This has not yet become standard 
practice in the United States.$ 


The incidence of infertility as a result of unilateral cryp- 
torchidism is not significantly increased versus the general 
population (8996 versus 93££ for the latter),7 although it is 
not clear hovv much the maldescended testis contributes. 
Hovvever, infertility is a real problem for patients vvith true 
bilateral eryptorchidism.? Although early intervention 
(usually before 18 months) is thought to be optimal, the 
paternity rate in patients vvith bilateral eryptorchidism is 
only 6596 (versus 936g for normals). This may be ovving to 
failure of normal testicular development, failure of hor- 
monally induced maturation, congenital epididymal abnor- 
malities, or even surgical trauma. The exact cause is not 
knovvn in most cases. 


The incidence of testicular neoplasms in patients vvith a 
history of a maldescended testis is higher than in controls. 
Imdeed, 1096 of testicular neoplasms arise from cryp- 
torchid testes, in other vvords, there is a 4.7- to 48-fold 
increased risk of cancer developing in the maldescended 
testis.” Furthermore, the risk is 4 times greater for abdom- 
inal testes than for inguinal ones, and there is an increased 
risk even for the contralateral, descended testis.) There are 
no clear data to shovv that surgical intervention alters the 
risk of neoplasm. 


Cryptorchidism 


Patient vvith CRYPTORCHIDISM 


o Optional hormonal treatment 
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Adult Scrotal Mass 


ud, Patrick Spirnak, MD, FACS, and Ronald A. Rubenstein, MD 


Patients are often referred for a urologic evaluation for a 
scrotal mass. This mass may either have been found inci- 
dentally on examination in a primary care physician”s 
office or may have been brought to the attention of a doc- 
tor by the patient because of associated symptoms. The 
differential diagnosis of a scrotal mass is extensive and 
requires evaluation to rule out serious pathology. 


A Evaluation begins vvith a complete urologic history and 
physical examination. A complete history vvill provide 
clues to the etiology of the problem. VVas there recent 
trauma? 1s the mass associated vvith pain? Hovv long has 
the mass been present? İs it increasing in size? Are there 
associated urinary complaints, dysuria, frequency, or 
fevers? Next, in the physical examination, the physician 
examines the normal hemiscrotum, first to provide a 
reference for comparison vvith any abnormal findings. 
Tenderness may indicate an inflammatory condition, 
trauma, incarcerated hernia, or torsion. A painless mass 
may be testicular, epididymal, or located in the sper- 
matic cord and may be eystic or solid. In general, clini- 
cians are concerned about solid lesions. Perform 
transillumination in a darkened room vvith a passage of 
light through the mass suggesting a eystic nature. 
Examine the inguinal area for the presence of a hernia. 
Urinalysis is routinely obtained, and abnormalities may 
indicate an inflammatory condition. Scrotal ultrasonog- 
raphy may be necessary to further aid evaluation. 


B Tn a patient vvith a history of scrotal trauma, a ruptured 
testicle should be suspected. Physical examination 
vvould reveal some degree of scrotal svvelling, tender- 
ness, and hematoma. Scrotal ultrasonography may 
help and has a sensitivity of 6496 and a specificity of 
7596 for detecting traumatic rupture but should not 
delay surgical exploration if indicated." More prone to 
rupture, testicular neoplasms should be suspected in 
cases of minimal trauma. A history of testicular trauma 
has been reported in 4 to 2096 of all patients vvith tes- 
ticular cancer.” 
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C A secrotal mass associated vvith pain is usually due to an 


inflammatory process, hovvever, vve must rule out 
malignancy and testicular torsion. Pain vvas reported as 
a presenting symptom in 3366 of patients in a large 
series of men vvith testicular cancer.” Testicular torsion 
is a surgical emergency and requires prompt evaluation 
and surgical correction. Prognosis for torsion is good if 
an operation is performed vvithin the first 4 to 6 hours.” 
Likevvise, torsion of the appendix testis can cause pain. 
Clinically, this is similar to testicular torsion but can be 
treated conservatively vvith nonsteroidal anti-inflamma- 
tory drugs (NSATDs). Tn addition, it is important not to 
overlook general surgical emergencies such as a stran- 
gulated hernia. 


Infectious or inflammatory conditions of the scrotum 
can be minor and inconvenient (eg, folliculitis) or life- 
threatening (eg, Fournier”s gangrene/necrotizing fasci- 
itis). The scrotum is susceptible to folliculitis because 
of friction or rubbing. Treat this conservatively vvith 
good skin care, removal of irritants, and medicines 
vvhen indicated. More serious infections may lead to 
scrotal abscess formation or cellulitis. Proper antibiotic 
coverage 1s necessary to cover both streptococcus and 
staphylococcal spectes. Surgical incision and drainage 
are necessary to aid healing in cases of abscess forma- 
tion. The most serious complication of an infectious 
process in the scrotum is the development of necrotiz- 
ing fasciitis. Predisposing factors include diabetes mel- 
itus, trauma, paraphimosis, extravasation of urine, 
perirectal or perianal infections, and recent surgery 
such as herniorrhaphy or circumcision.5 Fournier in 
1883 characterized a rapid and fulminating genital gan- 
grene of idiopathic origin, hovvever, today vve can iden- 
tify a source in nearly all individuals.” This indicates 
immediate, aggressive döbridement and antibiotic treat- 
ment. Perform retrograde urethrography if urinary 
extravasation is suspected. If extravasation is con- 
firmed, arrange for urinary diversion in the form of a 
suprapubic eystostomy. 
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SECTION 12 Tesfis and Epididymis 


E Vvhen identifying a painless mass on physical examina- 


tion, it is important to determine the structure from 
vvhich the mass originates. Further, it is necessary to 
determine vvhether this mass is eystic or solid in nature. 
AlI solid masses in the testicle need to be removed or 
require a biopsy because of the cancer risk. In addition, 
solid masses in the cord or epididymis need further 
evaluation. Primary tumors, arising from the epi- 
didymis and cord, are rare and usually benign. Benign 
lesions are adenomatoid tumors, leiomyomas, and pap- 
illary eystadenomas. Malignant lesions are rhab- 
domyosarcomas, leiomyosarcomas, fibrosarcomas, and 
liposarcomas. In general, prognosis is poor for those 
vvith primary malignant tumors of the epididymis or 
cord./0 


Varicocele, or dilated vein of the pampiniform plexus, 
is the most common mass arising from the spermatic 
cord. A varicocele may be present in 2096 of males. 
This is generally due to incompetent venous valves and 
is more common on the left side because of the 
anatomic drainage of the left gonadal vein into the left 
renal vein. On physical examination, a varicocele is 
generally described as “a bag of vvorms” that is more 
prominent in the standing position. A varicocele that 
does not decrease in size vvhile supine or presents 
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acutely raises concern about the venous outflovv 
drainage and the possibility of a retroperitoneal mass. 
In most adults, a varicocele is of no clinical signifi- 
cance, although some may complain of a dull pain. An 
association betvveen men vvith varicoceles and 1nfertil- 
ity exists. Varicoceles have been reported in approxi- 
mately 3097 of infertile men. These individuals tend to 
have defects in sperm density, motility, and morpholo- 
gy. Surgical repair improves seminal parameters in 
approximately 7096 of patients." 


G A hydrocele is the most common benign scrotal mass 


but may be secondary to tumor, trauma, or inflamma- 
tion. Hydrocele formation results from excessive accu- 
mulation of serous fluid secreted by the tunica 
vaginalis. Physical examination reveals a cystic struc- 
ture surrounding the testicle or fust anterfor to the testi- 
cle. This eystic structure generally transilluminates on 
physical examination. A spermatocele is a eystic struc- 
ture found in the epididymis, possibly caused by infec- 
tion, trauma, or obstruction. This structure vvill 
generally transilluminate on physical examination. 
Ultrasonography can help to confirm the diagnosis of a 
hydrocele or spermatocele. Treat both vvith surgical 
excision, if large and symptomatic. Some studies have 
shovvn a role for sclerotherapy as a treatment option.? 
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Pediatric Hydrocele and Hernia 


Sarah McAchran, MD, and dack S. Elder, MD, FACS, FAAP 


Follovving descent of the testis into the scrotum, the 
processus vaginalis typically obliterates. Failure of com- 
plete obliteration results in a potential hydrocele or hernia. 
Approximately 696 of male infants have a hydrocele and 1 
to 496 have an inguinal hernia. Approximately 9597 of chil- 
dren undergoing hernia repair are boys, vvith 6076 on the 
right side, 3096 on the left side, and 107£ bilateral. In phe- 
notypic girls vvith an inguinal hernia, testicular feminiza- 
tion syndrome should be considered, although only 
approximately 196 of girls vvith a hernia have this condi- 
tion. The incidence of hydrocele and hernia is higher in 
premature than in term males. 


In most neonates vvith a hydrocele, the fluid is trapped 
in the tunica vaginalis in the scrotum and there is no 
patent processus vaginalis. The vast ma?ority of these 
hydroceles, particularly those that are small or medium in 
size, disappear by 12 to 18 months of age. Those that 
persist typically are found to have a patent processus vagi- 
nalis on exploration. 


Beyond 1 year of age, hydroceles typically are commu- 
nicating. Classically, the scrotum is decompressed in the 
morning, but during the day, vvith ambulation, the scrotum 
gradually enlarges, becoming filled vvith fluid that enters 
the scrotum through a patent processus vaginalis. 


There are three hydrocele variants (Figure 94-1): 


” A hydrocele of the cord results if there is a small 
amount of fluid surrounding the testis and there is a 
fluid collection contained vvithin the processus vagi- 
nalis. Typically these boys have a patent processus 
extending up to the peritoneal cavity. 

ə” The hydrocele may extend from the scrotum proxi- 
mally through the inguinal canal into the retroperi- 
toneum, termed an abdominoscrotal hydrocele. 
Typically these are very large, tense hydroceles, and 
they do not communicate vvith the peritoneal cavity. 

” A hydrocele may be present in the scrotum in asso- 
ciation vvith an inguinal testis. Boys vvith this type 
have a typical patent processus through the internal 
inguinal ring and should undergo a standard 
orchiopexy. 


A Evaluation of a scrotal mass begins vvith transillumina- 
tion vvith a bright light in a dark room. A hydrocele 
transilluminates, and one should be able to identify the 
testis if it is in the scrotum. A hernia typically is a 
smooth, firm mass that emerges through the external 
ring lateral to the pubic tubercle and enlarges vvith 
increased abdominal pressure, particularly vvith crying 
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and straining. VVhen the child relaxes, the hernia either 
reduces spontaneously or can be reduced by gentle 
pressure upvvard and posterforİly. In contrast, it is unusu- 
al to reduce a hydrocele. Another finding in some chil- 
dren vvith an inguinal hernia is the “silk glove” sign, in 
vvhich thickening and silkiness of the spermatic cord are 
appreciated as the spermatic cord is palpated vvhere it 
crosses the pubic tubercle. 


B Tf the hydrocele does not resolve by 12 to 18 months of 
age, hydrocelectomy is indicated. The procedure should 
be performed through an inguinal approach, vvith high 
ligation of the patent processus vaginalis and drainage of 
fluid in the tunica vaginalis around the testis. The hydro- 
cele sac does not need to be removed as this may result 
in infury to the epididymis or vas deferens. If the child 
has an undescended testis, an orchiopexy should be per- 
formed at the time of hydrocelectomy/herniorrhaphy. 


C Most incarcerated hernias can be reduced nonopera- 


tively, allovving herniorrhaphy to be performed elec- 
tively. Reduction can be accomplished by placing 
dovvnvvard traction on the testicle and gently manipu- 
lating the contents of the hernia superolaterally. 
Depending on the duration of the incarcerated hernia, 
one may elect emergency inguinal exploration to 
examine the viability of the bovvel and omentum, even 
vvith successful reduction of the hernia. Follovving 
repair of an incarcerated hernia, approximately 1096 
develop testicular atrophy. 


D Vvhether to perform contralateral inguinal exploration 
for a nonclinical hernia is controversial, The risk of a 
contralateral hermnia is 5 to 2067 and is greatest if the ini- 
tial hernia is on the left and if the child is less than 2 
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Figure 94-1 Different forms of inguinal hernia and hydrocele 
arising from failure of the processus vaginalis to obliterate com- 
pletely. Adapted from Rovve MI, Lloyd DA. lInguinal hernia. İn: 
VVelch K/, Randolph (G, Ravitch MM, et al, editors. Pediatric sur- 
gery. 4th ed. Chicago: Year Book Medical Publishers, 1986:780. 


Pediatric Hydrocele and Hernia 


Child vvith INGUINAL/SCROTAL MASS 


History 
Physical examination 


o Transilluminate scrotum 


Mass entirely belovv external ring 


Reducible 


Mass at internal ring 
Not reducible 


Child - 1 yr Child s 1yr 
of age of age 
Asymptomatic Symptomatic 
Not İncarcerated Admit 
İncarcerated prior to 
v reduction v 
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edate 
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Reduces Does not reduce 


Urgent 


herniorrhaphy İnguinal 


herniorrhaphy 


£ 5757 


Child - 2 yr of age or hernia/hydrocele on left side 


y 


o Consider contralateral laparoscopic 
İnguinal exploration under same anesthetic 


Contralateral internal 
ring patent 


Contralateral inguinal exploration 


years old. Currently, contralateral laparoscopic observa- 
tion of the internal inguinal ring is performed by pass- 
ing the laparoscope through the processus vaginalis into 
the peritoneal cavity and across to the other side, insuf- 
flation may be performed vvith either carbon dioxide or 
air. If a contralateral patent processus 1s found, con- 
tralateral inguinal exploration is recommended. 
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Gentile DP, Rabinovvitz R, Hulbert VVC. Abdominoserotal hydrocele in 
infaney. Urology 1998:51(5A Suppl):20-2. 


Contralateral internal 
ring closed 


Stop 
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2000:14:114—6. 
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age vvith unilateral inguinal hernia: comparison vvith herniorrhaphy. 
17 Pediatr Surg 1999:34:1213—5. 

VViener ES, Touloukian RT, Rodgers BM, et al. Hernia survey of the 
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Pediatr Surg 1996:31:1166-9. 

Yerkes EB, Brock VVV HT, Holcomb GVV HTH, et al. Laparoscopic evalua- 
tion for a contralateral patent processus vaginalis: part IIL Urology 
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SECTION 13 


SEXUAL PROBLEMS 


Evaluation of Erectile Dysfunction 


Allen D. Seftel, MD, and Stanley E. Althof, PhD 


Sexual problems are commonf and are associated vvith 
cardiovascular risk factors.? The nevv paradigm in the 
office diagnosis and treatment of male sexual function 
encompasses not only assessing erectile function but also 
libido, efaculatory disorders, and quality-of-life parame- 
ters associated vvith these problems 


m 1999, Laumann and colleagues? analyzed data from 
the National Health and Social Life Survey, a probability 
sample of 1,749 vvomen and 1,410 men aged 18 to 59 
years. The main outcome measures vvere the risk of expe- 
riencing sexual dysfunction, as vvell as negative concomi- 
tant outcomes. They found that sexual dysfunction vvas 
more prevalent for vvomen (4397) than for men (3196) and 
vvas associated vvith various demographic characteristics, 
including age and educational attainment. Premature efac- 
ulation vvas the most common male sexual dysfunction 
(2190). Decreased libido and male erectile dysfunction 
(ED ) vvere less common (59£ each). 


In several studies,” depression has shovvn high correlation 
vvith erectile dysfunction.” Shabsigh and colleagues found 
that depressive symptoms vvere reported by 5496 of men 
vvith ED alone versus 21€6 of men vvith benign prostatic 
hypertrophy (BPH) alone. 


A History is crucial in determining the correct sexual 
diagnosis. "The history should clarify the etiology, 
determine comorbid conditions, direct the treatment, 
and pinpoint the problem. Completing a series of vali- 
dated questionnaires is optional but extremely helpful 
in diagnosing hypogonadism, depression, and ED. 
Thus, vve strongly encourage incorporating these 
instruments into the sexual dysfunction evaluation. 
Laumann and colleagues? have demonstrated that lovv 
libido and ED vvere comparable in prevalence in their 
recent publication. Lovv testosterone is associated vvith 
lovv libido. The androgen deficiency in the aging male 
(ADAM) questionnaire, authored by Morley and col- 
1eagues,? is relatively easy to administer and to use. The 
ADAM questionnaire is considered positive if there is 
a “yes” response to question 1, a “no” response to 
question 7, or a “yes” response to any other three ques- 
tions. Because of the strong associations betvveen ED 
and depression, vve have incorporated the Centers for 
Epidemiologic Studies Depression (CESD) inventory, 
a 20-question validated instrument that screens for 
depression, into our daily office practice. 


Alternatives include the Beck Depression Inventory 
(BDT).” The scores for BDİ are (14 to 19 — mild, 20 to 
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28 € moderate, 5 29 £ severe). The sexual health inven- 
tory for men (SHIM) is a useful, validated instrument 
that verifies the ED state and offers a degree of severi- 
ty. There are five questions that pertain to sexual inter- 
course, each question has five possible responses. The 
scoring system includes the follovving: 22 and above 
normal, 17 to 21 — mild ED, 12 to 16 — mild to moder- 
ate ED, 8 to 11 — moderate ED, 0 to 7 £ severe ED.$ 
There are no validated instruments to detect 
elaculatory disorders. VVe use history to detect rapid 
eyaculation. Rapid efaculation that accompanies and is 
subsequent to the onset of ED is secondary rapid efac- 
ulation. This is a response to the ED. Primary rapid or 
premature efaculation is a lifelong problem, vvherein 
the male efaculates vvithin 1 minute of erection or 1 
minute of vaginal penetration. 


The urologic-specific physical examination should 
assess body hair distribution, abdominal obesity, 
peripheral pulses, inguinal hernia, phallus size, penile 
plaques, position of meatus, retractile foreskin, testis 
size and location, presence of vas deferens, spermato- 
cele, cremasteric reflex, presence of hydrocele, pres- 
ence of suprapubic fat, bulbocavernosus reflex, 
prostate size, tenderness, and presence of seminal 
vesicles. 


Laboratory vvork should include serum testosterone 
(total, free, and percent free, prolactin is optional), 
serum glucose (either fasting or postprandial), a lipid 
profile (fasting), and a prostate-specific antigen (PSA) 
(per practice guidelines). 


One or tvvo visits may be needed to fully elucidate the 
problem. The problem may be either ED, efaculatory 
dysfunction, depression, or hypogonadism. These may 
be present unilaterally or in combination. The blood 
screening may reveal diabetes, hyperlipidemia, lovv 
testosterone, or high glucose state. VVe consider dia- 
betes to be a significant risk factor for ED if the HbA,. 
is above 8.? About 10c£ of men vvith ED vvill have undi- 
agnosed diabetes, 0 and about 30€£6 vvill have undiag- 
nosed hyperlipidemia. Many men vvith ED vvill have 
concomitant hypertension./" 


Detect hypogonadism vvith a serum testosterone level, 
Collect a serum prolactin to rule out hyperprolactine- 
mia, if not attributable to medicines or other medical 
issues, Lovv libido may not be synonymous vvith hypog- 
onadism. The ADAM questionnaire is promoted as sen- 
sitive for lovv libido. 


Evaluation of Erectile Dysfunction 


Patient vvith COMPLAINT OF ERECTILE DYSFUNCTION 


v 


o SHIM, CESD, ADAM, History 


v 


o Physical examination, laboratory tests 


v 


o İdentify problem 


Hypogonadism İE) Depression G Erectile Elaculatory 
Lovv libido, dysfunction disorder 
hypoactive sexual 
desire 


349 


SECTION 13 Sexual Problems 


E Independently, Feldman and colleagues? and Shabsigh 
and colleagues” have shovvn strong associations 
betvveen depression and ED. In Shabsigh”s study, 
patients vvere screened for depressive symptoms using 
the Primary Care Evaluation of Mental Disorders and 
the BDI. Of men, 54£€£ reported depressive symptoms 
vvith ED alone, 5696 of 18 men vvith ED and BPH, and 
219c vvith BPH alone. Patients vvith ED vvere 2.6 times 
more likely to report depressive symptoms than vvere 
men vvith BPH alone (p — .005). In another study, 
Arau?o and colleagues sought to determine vvhether 
ED vvas associated vvith depressive symptoms and 
vvhether this association vvas independent of aging or 
para-aging phenomena. Data vvere obtained from the 
Massachusetts Male Aging Study (MMAS)2 vvherein 
they found that ED vvas associated vvith depressive 
symptoms after controlling for potential confounders 
(odds ratio 1.82, 959c confidence interval 1.21 to 2.73) 
and concluded that the relation betvveen depressive 
symptoms and ED in middle-aged men vvas robust and 
independent of important aging and para-aging con- 
founders, such as demographic, anthropometric, and 
lHfestyle factors, health status, medication use, and 
hormones. VVe recommend the use of the validated 
instruments, the BDI and the CESD. 


F ED is defined as the inability to have satisfactory sexu- 
al activity. Sudden onset, association vvith a specific 
event, and variability in erectile function pattern all sug- 
gest psychogenic ED. A good morning erection, a good 
erection vvith a provocative movie or masturbation, and 
a poor erection vvith a partner are the hallmarks of psy- 
chogenic ED. Questions focused on the marriage, ?ob, 
children, and other life issues should be offered to assist 
vvith formulating an opinion. 


The gradual onset of ED, the lack of stressors, a 
good marriage, and an association vvith medical risk 
factors all point tovvard organic disease. Bear in mind, 
hovvever, that even in cases of pure organic ED, patients 
and their partners vvill have a psychological response to 
the dysfunction. 


The cardiovascular history should include ques- 
tions about smoking, exercise tolerance, angina, 
myocardial infarction, hypertension, obesity, diabetes, 
hyperlipidemia, and previous cardiac surgery. 1n 
general, the goal is to assess for exercise tolerance. Six 
metabolic equivalents (METS) are required for sexual 
intercourse.1? 


G VVe assess efaculatory disorders via direct questioning. 
The primary focus should be to determine primary rapid 
eyaculation—a lifelong state, vvherein the man efaculates 
vvithin 1 minute of achieving an erection or vvithin 1 
minute of vaginal penetration. Stress accompanies this 
state, ovving to the lack of voluntary efaculatory control. 
VVe lack questionnaires in this area. Secondary rapid 
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elaculation is rapid efyaculation that accompanies ED, it 
is usually of short duration. 


Essential Criteria Required for 
the Diagnosis of Rapid Elaculation13 
Rapid efaculation, the generally accepted diagnostic label 
for this disorder, has been knovvn by other names, includ- 
ing efaculation praecox and early, premature, or uncon- 
trolled eyaculation. Not only are the names confusing: 
accurate and scientific diagnostic criterion sets are equally 
elusive. By combining the criterion sets of ICD-10 vvith 
DSM-TV,“ rapid efaculation is diagnosed along four 
dimensions: (1) efaculatory latency, (2) voluntary control, 
(3) presence of marked distress or interpersonal distur- 
bance, and (4) the exclusionary criterion that the symp- 
toms are not due to another mental, behavioral, or physical 
disorder. According to ICD-10, eyaculation must occur 
“vvithin 15 seconds of the beginning of intercourse.” DSM- 
TV is equivocal on duration, stating that “efaculation 
occurs vvith minimal sexual stimulation before, on, or 
shortly after penetration”” ICD-10 makes no mention of 
voluntary control, vvhereas DSM-TV notes that efaculation 
occurs “before the person vvishes.” Both nosologies require 
the man to be distressed (ICD-10 offers a time frame of 6 
months: no specific time frame is defined in DSM-TV). 
Finally, both TCD-10 and DSM-IV require the clinician to 
make a fudgment vvith respect to the independence of this 
condition from other mental, behavioral, or physiologic 
disorders. 


Additionally, DSM-TV requires the clinician to make 
three additional fudgments: vvhether the dysfunction is 
lifelong or acquired, vvhether it is of a generalized or spe- 
cific type, and vvhether it is due to psychological or com- 
bined biologic and psychological factors. The distinction 
betvveen the lifelong and acquired may ultimately prove to 
help most in clarifying the etiology of the dysfunction. 
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Treatment of Male Sexual Dysfunction 


Allen D. Seftel, MD, and Stanley E. Althof, PhD 


VVith respect to treatment, the nevv paradigm in the office 
diagnosis and treatment of male sexual function extends 
beyond pure erectile function and erectile dysfunction 
(ED). The evaluation novv includes determining disorders 
Of efaculation, libido, erectile function (including any car- 
diac risk factors, as vvell as cardiovascular suitability for 
sexual activity), and depression. 


A Take the patient”s history. 
B Conduct a physical examination. 
C Identify and treat the problem. 


D The treatment of hypogonadism (lovv libido) and 
hypoactive sexual disorder (ICD-9 code 257.2) may be 
combined vvith the treatment of ED or may begin inde- 
pendently of the treatment of ED. Lovv libido that does 
not improve vvith testosterone replacement may be best 
treated by a referral to a mental health professional. 


E Treatment of depression is usually beyond the scope of 
the urology practice. It is best treated vvith a combina- 
tion of antidepressant medication and psychotherapy. 
Although one study demonstrated that depressive 
symptoms in the face of ED responded to treatment of 
the ED vvith sildenafil, this vvould be considered an 
unconventional intervention. 


F The current treatment for men vvith ED centers on their 
suitability to take oral type 5 phosphodiesterase therapy. 
The only FDA-approved drug in the United States is 
sildenafil (Viagra TPfizer, NY). The tvvo issues that clini- 
cians must face vvhile considering the patient a candidate 
for this oral therapy are cardiac suitability and the con- 
comitant use of oral or topical nitrates. A man vvho uses 
nitrates, in any form, is not a candidate for sildenafil ther- 
apy. The cardiac suitability is detailed under “1.” 


G Elaculatory disorders are assessed via direct question- 
ing. Questionnaires in this area are lacking. Secondary 
or acquired rapid efaculation is diagnosed if the patient 
reports a period of normal functioning. An example of 
secondary rapid efaculation is the development of this 
problem after the onset of ED. 


H There is some controversy about the type of therapy. 
There are oral preparations, intramuscular inyections, 
topical gels, and transdermal preparations. Side effects 
include elevations in the serum hematocrit, in the lipid 
profile, and in the liver function enzymes. 
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VVe have been reluctant to use oral testosterone 
because it may induce hepatotoxicity. Topical gels are 
the most expensive. Scrotal patches have not been uni- 
versally accepted, and the topical patches may cause 
skin irritation in up to 1576 of men. The T levels pro- 
vided by the patches or gels usually approach 400 to 
500 ng/dL, vyhich may be inadequate for some men. T 
replacement can start either prior to or concomitant 
vvith ED therapy. Intramuscular in/iections are vvell 
accepted. Depo-testosterone is most often used as the 
intramuscular agent of choice. 


I The treatment of depression usually falls under the 
domain of the mental health professional. Mild depres- 
sive symptoms may improve after treatments vvith a 
type 5 phosphodiesterase (PDE) inhibitor, such as 
sildenafil. 


ud The cardiovascular history should include questions 


about smoking, exercise tolerance, angina, myocardial 
infarction, hypertension, obesity, diabetes, hyperlipi- 
demia, and previous cardiac surgery. In general, the goal 
is to assess for exercise tolerance. An assessment of six 
metabolic energy equivalents is required for sexual 
intercourse. 


Guidelines are available for the clinician to rapidly 
assess the cardiac status of the patient (Table 96-1). 


K Tn general, men vvith lovv risk can go directly to oral type 
5 phosphodiesterase therapy. At this time, the only FDA- 
approved drug for male ED is sildenafil (Pfizer). Other 
oral agents under revievv include vardenafil (Bayer, 
GlaxoSmithKline) and tadalfil (Lilly-TCOS). Sildenafil is 
contraindicated if the patient takes nitroglycerin in any 
form. İt is anticipated that all type 5 phosphodiesterase 
inhibitors vvill have the same nitrate contraindication. 
Men in the intermediate range need further cardiac 
assessment, vvhich vvill then stratify them into either a 
1ovv- or high-risk group. The testing that is most com- 
monly employed is either a standard Bruce protocol exer- 
cise stress test or a nuclear stress test if the patient had 
difficulty vvith ambulation or another contraindication. 
Men in the high-risk group vvill need careful monitoring 
if deemed appropriate candidates for oral type 5 PDE 
inhibitor therapy. Men vvith psychogenic ED do vvell 
vvith oral type 5 PDE therapy. Some men vvill combine 
oral type 5 PDE therapy vvith either the vacuum device or 
intracavernosal infections to augment erectile response. 
Adiunctive therapy for men vvith ED and cardiovascular 
risk factors includes assessing and treating the follovving 


Treatment Of Male Sexual Dysfunction 


Patient vvith COMPLAINT OF SEXUAL DYSFUNCTION 


y 


History, sexual health inventory for men (SHIM) 
Centers for Epidemiologic Studies Depression inventory 
Androgen deficiency in the aging male questionnaire 


v 


İB) Physical examination, testosterone level 


v 


o İdentify and treat problem 


Hypogonadism, oG Depression G Erectile Elaculatory 
lovv libido dysfunction disorder 
hypoactive sexual disorder 


v 


Testosterone Antidepressant, Brief cardiac Selective serotonin 
replacement sildenafil, mental assessment reuptake inhibitor 
health clinician vvith/vvithout 
psychosexual 
therapy 
Sildenafil 


or other type 
5 PDE inhibitor 


o Iniections, 
vacuum, 


prosthesis 
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Table 96-1 Cardiovascular Disease—Princeton Guidelines: Categories of Cardiovascular Risk 


Lovv Risk İntermediate Risk 


High Risk 


Asymptomatic, € 3 risk factors for CAD 


Asymptomatic, 5 3 mafor risk 


Unstable refractory angina 


factors for CAD, excluding gender 


Controlled hypertension 

Mild, stable angina 

Post-successful coronary revascularization 
Uncomplicated past MI (x 6-8 vk) 


Mild valvular disease 


LVD/CHF (NYHA class 1) 


Moderate, stable angina 

Recent MI (5 2, c 6 vk) 

LVD/CHF (NYHA class II) 

Noncardiac sequelae of atherosclerotic disease 
(eg, CVA, PVD) 


Uncontrolled hypertension 
LVD/CHF (NYHA class HUTV) 
Recent MI (€ 2 vk), CVA 
High-risk arrhythmias 


Hypertrophic obstructive and other 
cardiomyopathies 
Moderate/severe valvular disease 


CAD z coronary artery disease, CHF £ congestive heart failure, CVA z cardiovascular accident, LVD left ventricular dysfunction, MI — myocardial infarc- 


tion, NYHA z Nevr York Heart Association: PVD z peripheral vascular disease. 


Adapted from DeBusk R, et al. Am / Cardiol 2000:86:175-81. 


areas: smoking cessation, vveight 1oss, exercise, attitude, 
and diet. Finally, inclusion of the partner in the discus- 
sion and treatment plan is often quite helpful. 


L If a man fails sildenafil or cannot take sildenafil because 
of nitrate use or untovvard side effects (most common- 
İy headache, dyspepsia, and flushing), then suitable 
alternatives vvould include the use of the vacuum erec- 
tion device, infection of vasoactive agents intracaver- 
nosally, such as prostaglandin E,, or implantation of a 
penile prosthesis. Specific areas that deserve mention 
include treating ED after radical prostatectomy, after 
spinal cord in?ury or other neurologic disorders, and 
vvith chronic renal failure or dialysis. These men may 
do vvell vvith oral type PDE 5 therapy. Men vvho have 
undergone non—nerve-sparing radical prostatectomy do 
not fare as vvell vvith oral type 5 PDE therapy. Some 
men on inf/ection prefer to svvitch to oral type 5 PDE 
therapy. Interestingly, some men vvho have tried both 
infections and oral type 5 PDE therapy prefer the intra- 
cavernosal iniections. 


M Secondary or acquired rapid efaculation is included in 
the treatment of male ED. Improvement in erectile 
function usually leads to improvement in efaculation as 
vvell, the efaculatory problems are usually corrected as 
the ED is corrected. 


Pharmacologic Treatment of Primary 


Premature Eiaculation 
The treatment of primary rapid efaculation is evolving. Oral 
therapy vvith a selective serotonin reuptake inhibitor (SSRTD 
has become standard therapy for this disease, though the 
best drug and the dosing schedules remain discretionary. 
Clinicians are avvare that several classes of drugs impede or 
eliminate orgasm. These include monoamine oxidase 
(MAO) inhibitors, tricyclic and serotonergic antidepres- 
sants, and a nevvly developed compound referred to as SS- 
cream. Double-blind, placebo-controlled studies vvith 
clomipramine and the mafor SSRİs, using strict dosages in 
carefully selected populations, have repeatediy demonstrat- 
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ed that these agents are effective in delaying efaculation. 
VVhen subiects discontinue the medication, hovvever, 
improvements are lost, and, generally, efaculation latencies 
return to baseline. Side effects of these medications are 
generally mild, are dose related, and do tend to diminish 
vvith time, dry mouth, headache, drovvsiness, and gastroin- 
testinal upset are most frequently observed. 


To determine vvhich of the mafğor SSRIs vvere most 
effective in delaying orgasm, VValdinger and colleagues 
performed a head-to-head study betvveen fluoxetine, flu- 
voxamine, paroxetine, and sertraline in treating rapid efac- 
ulation. They found that paroxetine induced the longest 
delay in efaculation, follovved by fluoxetine and sertraline. 
No clinically significant delay in efaculation vvas noted 
vvith fluvoxamine. 


SS-cream is a nevvly developed topical agent made from 
the extracts of nine natural products. İt is applied to the 
glans penis 1 hour before sexual intercourse. In placebo 
controlled, double-blind studies, this compound signifi- 
cantly improved efaculator latency and sexual satisfaction. 
SS-cream increases the penile sensory threshold in a dose- 
dependent manner and has side effects that include mild 
local burning and mild pain. 


Psychological Intervention for Primary 

Rapid Elaculation 
Since the early 1970s, an array of individual, con?oint, and 
group therapy approaches employing behavioral strategies 
such as stop-start, the squeeze technique, progressive sen- 
sate focus exercises, masturbatory exercises, and “quiet 
vagina,” vvith the female astride, have evolved as the treat- 
ments of choice for rapid efaculation. These therapies are 
usually the domain of the mental health professional. 


Our practice is to use clomipramine 25 to 50 mg daily 
for 1 month, then tvvice vveekly, vvith an additional dose 
ust prior to anticipated intercourse. It may be best to com- 
bine psychological intervention and oral SSRT therapy for 
optimal long-term outcome. 
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Retrograde Elaculation 


Albert C. Leung, MD, and Arnold Melman, MD 


To impregnate successfully, a man must be able to efacu- 
late his semen. That act necessitates tvvo separate process- 
es: emission and efaculation. The transfer of spermatozoa 
and secretions from the testicle, epididymis, vas deferens, 
seminal vesicles, and prostate to the posterior urethra con- 
stitutes emission. Efaculation involves the propulsion of 
those contents through the urethral meatus by a sequence 
of rhythmic contractions of the bulbospongiosus and 
ischiocavernosus muscles. Any interruption in that cascade 
Of events can contribute to efaculatory dysfunction and 
infertility. Efaculatory dysfunction can be classified as fol- 
Tovvs: efaculatory failure, eyaculatory duct obstruction, pre- 
mature eyaculation, and retrograde efaculation (RE). RE is 
defined as the backvvard flovv of semen into the bladder 
that can be attributed to various anatomic, neurogenic, 
pharmacologic, and idiopathic factors. 


Pathophysiology 

Although RE is not a common cause of infertility, it is 
prevalent follovving transurethral and open prostatectomy, 
as vvell as any bladder neck surgery. The incidence of RE 
can be as high as 909£ follovving such operations, second- 
ary to incompetence of the bladder neck.”? Closure of the 
bladder neck during efaculation is imperative for the nor- 
mal antegrade flovv of semen. Electromyographic study of 
the bladder neck and external sphincter reveals increased 
activity during emission, vvith subsequent increased pres- 
sure vvithin the posterior urethra.“5 Y-V plasty of the blad- 
der neck, a procedure historically performed to remedy 
vesicoureteral reflux in children, can alter the integrity of 
the bladder neck vvith subsequent RE in adulthood. 
Likevvise, ectopic ureterocele,” urethroplasty, bladder neck 
or urethral trauma, urethral stricture, and congenital valves 
can generate RE via disruption of the anatomic integrity of 
the bladder neck and urethra. Patients vvith congenital 
anomalies such as cloacal exstrophy and imperforate anus 
vvho undergo exstrophy repair or bladder neck reconstruc- 
tion may also be afflicted vvith RE. 


Emission and efaculation are separate processes that 
can occur independently of each other. Emission is medi- 
ated by the sympathetic nervous system through T10—L2 
level preganglionic fibers, vvhereas efaculation is con- 
trolled by the S2—84 parasympathetic and somatic effer- 
ents fibers. Sympathetic stimulation results in bladder neck 
closure and contraction of the vas deferens, seminal vesi- 
cle, and prostate. The motor efferents that innervate the 
periurethral and pelvic musculature are responsible for the 
rhythmic contraction of these muscles and expulsion of the 
eyaculate. Thus, spinal cord inf/ury that results from trauma, 
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congenital neurologic or vascular defects, retroperitoneal 
or spinal surgery, infection, or malignancy may interfere 
vvith the eyaculatory process.75 Diabetic patients are more 
prone to RE, vvith a reported incidence of 3296.5 RE in dia- 
betics can be attributed to neuropathies affecting the sym- 
pathetic nervous system vvith a reduction in alpha 
stimulation and resultant bladder neck incompetence. 


Various pharmacologic agents that exert a sympatholytic 
effect promote inhibition of emission and reduction of 
bladder neck closure during eyaculation. Antihypertensives, 
antidepressants, and antipsychotics are commoniİy associat- 
ed vvith eyaculatory dysfunction but for different pharmaco- 
1ogic reasons. Tamsulosin and phenoxybenzamine, 
o:-blockers commonly used to treat lovver urinary tract 
symptoms secondary to benign prostate hyperplasia (BPH), 
may result in incomplete bladder neck closure and thus RE. 
Antidepressants that may contribute to efaculatory dysfunc- 
tion and RE include trieyclic antidepressants, monoamine 
oxidase inhibitors, and selective serotonin reuptake 
inhibitors. Patients on neuroleptics, such as haloperidol and 
risperidone, also frequently complain of erectile and efacu- 
latory disturbances. The effect of those agents is mediated 
through the serotonergic receptors of the central nervous 
system (CNS) and is inhibitory in nature. Risperidone 
induces RE by interfering vvith the sympathetic modulation 
of the bladder neck and urethral sphincter.” Finally, men in 
vvhom no etiologic factors can be found are invariably clas- 
sifled as possessing idiopathic RE. 


A Patients vvith RE typically present vvith orgasm vvithout 
semen eyaculation (dry orgasm) or 1ovv-volume semen 
eyaculation. Hovvever, most men vvho pursue medical 
evaluation usually complain of infertility as the first 
sign of eyaculatory dysfunction. Undoubtedly, a 
detailed history and physical examination are impera- 
tive in the initial evaluation of any patients presenting 
vvith eyaculatory dysfunction. A careful history of previ- 
ous urologic or retroperitoneal operations, congenital 
anomalies, trauma, spinal cord infury, neurologic dis- 
ease (eg, multiple sclerosis), diabetes mellitus, and 
medications can frequently elucidate the underlying 
cause of RE. Physical examination includes a meticu- 
lous assessment of the testicles, the epididymis, and the 
vas deferens. If anatomic abnormalities are suspected, 
perform transrectal ultrasonography or vasography to 
evaluate the prostate, the seminal vesicles, and the eyac- 
ulatory ducts. 


B Confirming RE is fairly straightforvvard because the 
presence of sperm in the postcoftal urine specimen is 


Retrograde Efaculation 
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diagnostic. In the absence of sperm on urinalysis, clini- 
cians can perform a fructose test to assess for any sem- 
inal emission. 


C Tailor therapeutic options for RE tovvard the causative 
factors and the couple”s desire for fertility. VVithdravv or 
change any suspected offending medications if not 
medically contraindicated. Neurologic and minor 
anatomic defects may be rectified by medical therapy. 
Sympathomimetic agents such as imipramine1? and 
ephedrinell may be tried to increase the bladder neck 
tone, and Table 97-1 lists the dosages. 


VVhen conservative medical therapy fails, clinicians can 
aim efforts at harvesting sperm, in confunction vvith 
intrauterine insemination. Various techniques of sperm 
retrieval may be employed to optimize sperm quality. 
Because of urine toxicity on sperm, adfust the urinary pH 
and osmolarity to allovv for optimal sperm survival, acidity 
causes immobilization, vvhereas hyperosmolarity results in 
cellular membrane disruption. A relatively simple and non- 
invasive method involves increased fluid ingestion to dilute 
the urine (specific gravity of 1.010) and urine alkalization 
(pH of 7.0 or above) through sodium bicarbonate adminis- 
tration approximately 2 hours before intercourse. After efac- 
ulation, sperm from the postcoital urine specimen is then 
isolated and examined. If the sperm is deemed good quali- 
ty, use it for intrauterine insemination, in vitro fertilization 
vvith embryo transfer, or intracytoplasmic sperm infection 
(ICSD.? The couple can perform intravaginal insemination 
vvith less inconvenience or discomfort.” If these methods of 
sperm procurement fail to yield optimal sperm for insemi- 
nation, the patient can then be catheterized, follovved by 
instillation of a buffer solution into the bladder.1“15 


After emptying the bladder via catheterization, various 
buffer solutions can be instilled into the bladder to approx- 
imate the urinary pH and osmolarity to those of fresh efac- 
ulate, examples include Hanks or Earle”s balanced salt 
solution, Ham”s modified F-10 medium, lovv-electrolyte 
glucose solution, or BVVVV (Biggers, VVhitten, and 
VVittingham) buffered medium.” The patient is then asked 
to masturbate and subsequently void into a container, 
vvhich may contain another buffer medium to further 
enhance sperm motility. The specimen is then centrifuged 
and the sperm pellet isolated. m 1955, Hotchkiss and col- 
leagues described this method of administering buffer 
medium to minimize the detrimental effect of urine on 
sperm quality, vvhich is currently employed in various 
modiffed versions."”-1? Other techniques, such as postcoital 


Table 97-1 Medical Therapy for Retrograde Eyaculation 


Pharmacologic agent Dosage 


Ephedrine 25-50 mg 2 hours before coitus 
Tmipramine 25 mg bid 
Phenylpropanolamine 75 mg bid 

Pseudoephedrine 60—120 mg before coitus 
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vaginal voiding, ecryopreservation of retrograde efaculate, 
and efaculation vvith a distended bladder to promote ante- 
grade flovv of eyaculate, have also been reported.?0-22 


If conservative medical therapy and sperm retrieval 
vvith insemination fail to lead to successful pregnancies, 
one may resort to surgical intervention to correct RE. The 
Abrahams procedure, originally described in 1975, has 
been performed vvith some success.?5 This transvesical 
operation involves reconstruction of the internal sphincter 
through excision of the mucosa around the bladder neck 
vvith subsequent plication of the bladder neck muscle to 
reduce its caliber. An alternative vvith reported success is 
the Young-Dees approach.?“ This procedure aims to allevi- 
ate bladder neck incompetence via bladder neck reduction, 
lengthening of the deep urethra proximally, and reinforce- 
ment of the bladder neck vvith trigonal muscle. 


Another option that vve have employed vvith good out- 
come is to iniect a partially competent bladder neck vvith a 
bulking agent. In one such case, the bladder neck of a 26- 
year-old infertile man vvas reconstructed vvith the inyection 
of Teflon paste. The resultant bulking obstruction of the 
bladder neck permitted antegrade propulsion of semen and 
allovved him to father tvvo children. Any commonly avail- 
able infectable agents vvould be similarly suitable. 


Conclusion 

The current technological advances of assisted reproduc- 
tion can provide men vvho suffer from RE vvith a much bet- 
ter chance of securing a successful pregnaney vvith their 
partners. VVhen procreation is not a priority or a necessity, 
RE patients may not require any treatment. If treatment is 
desired, attempt a conservative approach prior to resorting 
to invasive or surgical interventions. Nonetheless, formu- 
late the therapeutic strategy based on the etiologic factors 
and needs of the patient and partner. 
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Priapism 


Allen D. Seftel, MD 


A Priapism is a prolonged, nonvoluntary erection lasting 
5 4 to 6 hours. A recent American Foundation for 
Urologic Disease Consensus Panel Conference defined 
priapism as “unvvanted penile erection that persists 
beyond or is unrelated to sexual stimulation” (Table 98-1 
and Table 98-2). 


B The initial management depends on the type of pri- 
apism. Priapism generally falls under urologic care, 
although oncologists and pediatricians do treat this 
entity as vvell, Clinicians must inform all patients that 
this disease can render them permanently impotent. 


The initial management is as follovvs: 


e History (medical, medications, and sexual) 
e Physical examination and vital signs, urology 
consultation 


Laboratory tests to consider: 


e Complete blood count (CBC), differential vvhite 
blood count (VVBC), and platelet count 

e Urine toxicology/drug of abuse screen 

e Urine analysis, and reticulocyte count 


C Priapism that is painful, irrespective of trauma, is con- 
sidered lovv-flovv or ischemic priapism. The diagnosis is 
usually clinical: a prolonged, painful, unvvanted erec- 
tion. “B” in the algorithm includes early urologic man- 
agement, vvith the addition of the follovving: 


Assess corporal blood ffovv. This can readily be done 
by aspiration of the corpora vvith a small-bore syringe. 
Further, obtain a blood gas. Dark, crank-case blood, or 
a very lovv penile blood gas PO, on aspiration is consis- 
tent vvith ischemic priapism. Duplex Doppler ultra- 
sonography helps to assess corporal blood flovv, If the 
patient is a young, African American male, then a 
hemoglobin electrophoresis is indicated to assess for 
sickle cell disease. A serum prostate-specific antigen 
(PSA) is optional in the older male to rule out prostate 
cancer. Clinicians can diagnose ischemic priapism by 
obtaining a history, a physical examination, and dark 
blood on corporal aspiration. 


D The initial treatment (x 4 hours) for ischemic, sickle 
cell priapism centers on opioid analgesia, intravenous 
hydration, and nasal oxygen supplementation. 
Characteristically, the priapistic erections are an 
aftermath of the morning erection. If these conserva- 
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tive measures fail, then more invasive treatment is 
necessary. 


E If the sickle cell priapism does not respond to conserva- 
tive measures, or in the case of ischemic, nonsickle cell 
priapism, then institute an aspiration of the penis vvith a 
dilute oz-adrenergic agent, such as phenylephrine. Give 
the patient 300 to 400 Mg intracavernosally, at 5-minute 
intervals, for a maximal total dose of 1,000 ug. Monitor 
blood pressure because the 0:-adrenergic drugs can 
induce a severe hypertension: hovvever, sublingual 
nifedipine can offset the hypertension. İrrigating the cav- 
ernosa vvith sterile saline should accompany instilling 
the oz-adrenergic drug. Local penile anesthesia, such as a 
penile ring block, is vvarranted to reduce pain and help 
vvith detumescence. Oral or intravenous sedation is 
indicated as vvell, If the patient has sickle cell disease 
and the hematocrit € 3096, a blood transfusion is 
indicated. Likevvise, an exchange transfusion is indicated 
for a high sickle hemoglobin (hemoglobin S). 


F If detumescence is achieved, then observe the patient 
for a fevv hours to ensure that there is no recurrence of 
the priapism. 


G If complete detumescence occurs, then arrange follovv- 
up vvith the patient in the office to assess the cause of 


Table 98-1 Etiology —as per American Foundation for 
Urologic Disease Classification 


Drug induced 

Hematologic 

Sickle cell disease and other hemoglobinopathies 

Thrombophilia states (protein C and other thrombophilias, lupus) 
Hyperviscosity states (hyperleukocytosis, polyeythemia) 
TIdiopathic 

Central nervous system mediated 

Other 


Table 98-2 High-Flov States (Arterial or Nonischemic 
Type) 


Penile/perineal trauma 
Straddle inyury 
Cavernosal artery inyury 
Arteriosinusoidal fistula 


Cocaine 

Metastatic malignaney 

Fabry”s disease 

Tatrogenic (follovving deep dorsal vein arterialization) 


Priapism 


Patient vvith PRIAPISM 


o, 


İnitial management — —.—.n History (medical, medications, and sexual) 


Physical examination and vital signs 
o , Consult urology 


History and physical examination Laboratory tesis to consider: 


Assessment of corporal blood flovv: CBC, differential VVBC, and platelet count 
inspection, corporal aspirate vvith/vvithout -———))ə- Urologic management Urine toxicology/drug of abuse screen 
blood gas, duplex Doppler ultrasonography Urine analysis, reticulocyte count 


Laboratory tests to consider: 
PSA, hemoglobin, electrophoresis 


o o 


Nonischemic İschemic 


Observation 
Patient education 
Duplex Doppler ultrasonography 


o, o o 


Selective pudendal embolization 
clot vs foam, possibly coils 


Surgical ligation of artery Non-sickle cell if sti Sickle cell 
still tumescent after 4 hours 
Penile vs systemic anesthesia: Opioid analgesia 
Local penile shaft block Hydration: intravenous vs oral 
Dorsal or circumferential nerve block Oxygen if hypoxic 
Oral vs intravenous conscious sedation No detumescence: sickle cell only 
Aspiration vvith/vvithout irrigation vvith dilute Transfusion: 
adrenergic agent simple or exchange 
Detumescence 


o o o 


Complete Partial None 
Patient education İnpatient observation and serial examination Percutaneous vs 
Scheduled follovv-up Pain management surgical shunt 
Pain management İnterval assessment of corporal blood flovv: Distal first 
inspection, blood gas, duplex Doppler ultrasonography Proximal if absent cavernosal artery 
o-agonist (oral vs intracavernosal) flovv by duplex Doppler ultrasonography 
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the priapism. The patient vvith recurrent, ischemic pri- 
apism can be taught self-iniection vvith the oz-adrenergic 
agent to self-treat this entity. Alternatively, one could 
try an oral o-agonist on a daily basis. If a urine toxicol- 
ogy study is positive, refer the patient for counseling. If 
the priapism is due to a neoplasm, then address this 
oncologic process. For drug-induced priapism, remove 
the offensive agent. Appropriately treat hematologic 
causes, such as the hypercoagulable state, or hypervis- 
cosity states, or neurologic causes (see Table 98-1). 


H Re-treat partial detumescence vvith the intracavernosal 
o.-adrenergic drugs. Observe the patient and obtain a 
Doppler sonogram to assess corporal blood flovv. If the 
partial erection resolves, then the patient can be fol- 
lovved as outlined under “F” Good blood flovv and 
vvell-oxygenated blood on the aspirate allovv for an 
observational course. If the detumescence is not full 
and there is poor blood flovv, then think about a shunt 
for the patient. Partial erection that remains vvith good 
blood flovv over 24 hours indicates that the patient has 
a high flovv variant, therefore, consider an arterial 
embolization. 


I Refractory, lovv-flovv priapism is a surgical emergency. 
mitially, the clinician places a distal, VVinter shunt, 
hovvever, if this is unsuccessful in achieving detumes- 
cence, then use a distal cavernosal-spongiosal shunt 
(El-Ghorab). Hovvever, employ the proximal cavernos- 
al-spongiosal shunt as a last resort. 


dq Nonischemic priapism is usually the result of blunt per- 
ineal trauma (see Table 98-2). The partially erect penis is 
usually nonpainful, vvith the aspirate red and the blood 
gas consistent vvith arterial blood. Doppler ultrasonogra- 
phy reveals cavernosal arterial flovvs 5 20 cm/s. The 
patient can go untreated vvithout untovvard effects. 
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K Treatment is usually via percutaneous fluoroscopic 
approach, vvherein a clot, artificial material, or a coil 
is placed near the fistulous artery via the Seldinger 
technique. 
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STERILITY AND İNFERTILITY 


Varicocele 


Allen D. Seftel, MD 


The male scrotal varicocele occurs in 15976 of the male 
population and 4096 of men presenting for an infertility 
evaluation. The male scrotal varicocele is usually left- 
sided (about 80 to 9066). Hovvever, a fevv men have bilat- 
eral disease. The nevv onset of a varicocele mandates 
evaluating the upper urinary tracts because a presenting 
symptom of a renal tumor may be a varicocele of nevv or 
recent onset. 


The serotal varicocele has three potential sources: the 
internal spermatic veins (vvhich drain into the aorta on the 
right and the renal vein on the left), the gubernacular veins, 
and the external spermatic veins. Varicoceles generally arise 
in the postpubescent and the young adult male. The etiolo- 
gy of the varicocele is due to the acute angulation of the left 
internal spermatic vein as it enters the left renal vein. 
Incompetent venous valves, increased pressure, and collat- 
eral venous drainage are the three dominant theories in the 
etiology of the varicocele., The effect on the testis is an 
adverse effect on spermatogenesis. Theories include local 
hyperthermia, hypoxifa, oxidative stress, and hyperperfusion 
inğury. The resultant effects include a decrease in testicular 
size and a negative effect on the sperm count and motility. 
The effect on the sperm morphology is controversial, 


Clinical Presentation 

A, B, C The clinical presentation often takes place as part 
of evaluating chronic scrotal pain (for acute pain, rule 
out testicular torsion) or as part of the evaluation of 
male factor infertility in the adult. The young adoles- 
cent vvill have this entity diagnosed on routine physical 
examination. 


Because a Grade IH varicocele is large, the clinician can 
easily detect it vvhen the patient is standing. Hovvever, a 
Grade II varicocele is detected on routine physical exami- 
nation, vvhereas a Grade 1 varicocele is vievved better vvith 
a Valsalva maneuver. A subclinical varicocele is not detect- 
ed on examination but appreciated vvith the office Doppler 
after Valsalva. Controversy exists vvith respect to the need 
for treating the Grade I and subclinical varicocele. 


For the subfertile male, the evaluation vvill generally 
comprise a semen analysis and possibly a hormonal 
(blood) profile. The varicocele vvill generally affect the 
sperm count and motility, vvith controversial effects on the 
sperm morphology. A scrotal sonogram is indicated if the 
varicocele is large and the testicle cannot be detected on 
examination. Controversy exists about the need for 
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identifying the subclinical varicocele. Advocates of this 
entity vvould recommend an ultrasound examination if 
the varicocele vvere nonpalpable in the subfertile male. 
For the man vvith scrotal pain, a scrotal ultrasound exam- 
ination may help to delineate scrotal or testicular anato- 
my and to rule out other potential causes of the scrotal 
pain. 


Surgical repair is indicated for a subnormal count or 
motility in men vvith a Grade TI or HIT varicocele. Surgical 
repair of a Grade T, or a subclinical varicocele, is contro- 
versial, Scrotal or testicular pain that attributes to the varic- 
ocele indicates surgical intervention. Treating the 
varicocele in the adolescent male is based on 1oss of tes- 
ticular volume. A x 10 to 2097 disparity betvveen the affect- 
ed left testis and the unaffected right testis indicates 
surgical correction. 


Treatment 

In the adult, testicular pain, other symptoms related to the 
varicocele, or subfertility requires surgical correction. 
Repair is indicated for a lovv sperm count or a lov sperm 
motility. Controversy exists about the benefit of a varico- 
cele repair vvith lovv sperm morphology. There is also 
debate vvith respect to the correction of the varicocele in 
the face of azosopermia. Further discussion exists about 
the role of varicocele repair in the face of artificial insem- 
ination (intrauterine insemination) or in vitro fertilization. 
It is prudent to correct the varicocele in the presence of an 
abnormal sperm count or motility prior to intrauterine 
insemination, vvhile varicocele correction assumes a less- 
er role vvhen the couple is contemplating in vitro fertiliza- 
tion (IVP). 


Perform surgical repair using the subinguinal approach, 
vvith either magnification loupes or an operating micro- 
scopeş inguinal approach, and retroperitoneal approach or 
peritoneal, laparascopic approach. Specific surgical com- 
plications include recurrence in 3 to 596 of cases, hydro- 
cele formation in € 59e of cases, and infury to the testicular 
artery in c 596 of cases. VVe should see successful varico- 
cele repair in over 95€€ of cases, resulting in improved 
sperm count and motility by about 5096. 


Alternatives to surgical repair include angiographic 
embolization of the vessels via a percutaneous transvenous 
approach or via iniection of the veins subcutaneously. 
These approaches are not first-line therapy in the United 
States. 


Varicocele 


Patient vvith VARICOCELE 


o Scrotal/testicular pain 


Consider scrotal ultrasonography 


o Male factor infertility ic) 


Adolescent vvith testicular 
size differential, 
left-sided testis 

(same side as 
varicocele) 10-2096 
smaller than 
contralateral side 


Semen analysis, if not 


already performed 


Consider hormones, consider scrotal ultrasonography 


Varicocele, doubt 
other cause 


Varicocele 


Palpable 
varicocele 


Surgical repair or embolization 
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Oligospermia 


Allen D. Seftel, MD 


Oligospermia is xc 20 million sperm/cc of efaculate, 
vvhereas a normal efaculate volume is assessed as follovvs: 


A Perform a physical examination and determine serum 
follicle-stimulating hormone (FSH). 


B If a varicocele exists, consider a varicocele repair or 
embolization. The varicocele treatment scheme should 
be adhered to. 


C Tf there is no varicocele and the FSH is high (5 1.5 to 2 
x normal), then there is a degree of testicular failure. 
Arrange for a testis biopsy if there is oligospermia vvith 
poor or absent motility, vvhich might preclude in vitro 
fertilization. Other alternatives include donor insemina- 
tion or adoption. 


If the efaculate volume is 1lovv, think of retrograde efac- 
ulation or an eyaculatory duct obstruction. 
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2000:10:617—24. 
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Oates RD, Silber S, Brovvn LG, Page DC. Clinical characterization of 42 
oligospermic or azoospermic men vvith microdeletion of the AZFc 
region of the Y chromosome, and of 18 children conceived via ICSI. 
Hum Reprod 2002:17:2813—24. 
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Oligospermia 


Patient vvith OLIGOSPERMIA 


Oligospermia - 20 million sperm/cc 
Normal efaculate volume 


Physical examination, o High FSH 
serum FSH, normal FSH 


o Check for varicocele ——— ə: İntrauterine insemination, testis biopsy 


vvith in vitro fertilization/intracytoplasmic 
sperm iniection or donor sperm/adoption 


Surgical repair vs embolization 
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Azoospermlia 


Allen D. Seftel, MD 


Azoospermia is the absence of sperm in the normal volume 
eyaculate. Lovv efaculate volume vvith either azoospermia 
or oligospermia might suggest an efaculatory duct obstruc- 
tion or retrograde efaculation. 


The mafor issues are the identification of the vas deferens, 
testicular size, and serum follicle-stimulating hormone (FSH). 


A, B, C Tf the physical examination verifies the presence 
of the vasa, determine the testicular size and serum 
FSH. TH the testicular size is small and the serum FSH 
is 5 2 times normal, chances are high that the patient 
has primary testicular failure. A testis biopsy helps 
determine causes such as Klinefelter”s syndrome or Y 
chromosome microdeletions and, in rare cases, may 
yield an occasional sperm suitable for intracytoplas- 
mic sperm in/ection (ICSD. Usually, these testes are 
devoid of any sperm. If the FSH is x. 2 times normal 
and the testicular size is normal, then a biopsy may be 
helpful to distinguish Sertoli cell—only syndrome 
(germ cell aplasia) from maturation arrest. Rarely, 
one can find viable sperm in the face of maturation 
arrest. If a rare sperm is found, ICSI can be attempt- 
ed. Other options include donor insemination or 
adoption. 


D If the FSH is İovv, assess serum prolactin, luteinizing 
hormone, and tftestosterone levels. All of these vvill be 
abnormally lovv in the face of hypogonadotropic hypog- 
onadism. Treat this condition vvith intramuscular human 
chorionic gonadotropin and pergonal. A high prolactin 
level is more often associated vvith erectile dysfunction 
and is often caused by a pituitary tumor or may be the 
side effect of medication. 


E If the FSH is normal, the testis size is normal, and the 
vasa are present and somevvhat full to palpation, then a 
testis biopsy follovved by a vasoepididymostomy is 
indicated. Usually, sperm are present in this obstructed 
condition. Sperm banking may be useful if the vasoe- 
pididymostomy does not remain patent or in the face of 
an abnormal postreconstruction semen analysis not 
suitable for intrauterine insemination. 
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F Absent vasa at the testicular level are found in men vvith 
eystic fibrosis or congenital bilateral absence of the vas 
deferens (CBAVD). On rare occasions, men vvho have 
undergone bilateral herniorrhaphies as a child (or even 
as an adult) may have a large, atrophic, or absent seg- 
ment of the vas deferens as the result of compromise. 
The men vvith eystic fibrosis or CBAVD and their part- 
ners vvill need an evaluation for deletions of the various 
eystic fibrosis genes and genetic counseling to discuss 
the ramification of passing these genes onto their off- 
spring. Sperm is extracted via microepididymal sperm 
aspiration (MES A ), testicular sperm extraction (TESE), 
or testis biopsy vvith sperm banking indicated. In vitro 
fertilization is mandatory in these cases. Alternatives 
include adoption or donor insemination. 
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2002:296:2222-5. 
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Sigman M, İlarovv IP. Endocrine evaluation of infertile men. Urology 
1997:50:659—64. 


Azoospermia 


Patient vvith AZOOSPERMIA, NORMAL EVACULATE VOLUME 


o Physical examination, serum FSH 


Vasa present Vasa absent 


o Assess FSH and testicular size İF) FSH usually normal 
Elevated Elevated Lovv FSH Normal FSH 
o FSH o FSH o Small oG Normal testis size 
(x 2X normal), (x 2X normal), testis Epididymis 
small testis size normal testis size size Full to palpation 
CBAVD 


Cystic fibrosis or variant 
Consider renal ultrasonography 


v 


Genetic testing 
Testis biopsy, sperm banking, IVE/ICSI, Hypogonadotropic Consider testis biopsy Y 


or donor sperm/adoption hypogonadism 


MESA, TESE, testis biopsy, 
sperm banking, IVE/ICSI, 
or donor sperm/adoption 


Vasoepididymostomy 
Consider sperm banking 
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SECTION 15 


ADRENAL DISORDERS 


Cushing”s Syndrome 


Alireza Moinzadeh, MD, and dohn A. Libertino, MD 


The normal physiology of the adrenal gland includes secre- 
tion of cortisol from the zona fasciculata. This adrenocorti- 
cal steroid secretion is stimulated by a peptide hormone 
from the anterior pituitary called adrenocorticotropic hor- 
mone (ACTH). ACTH secretion is in turn positively regu- 
lated from the hypothalamic corticotropin-releasing 
hormone (CRH). CRH release is under negative feedback 
control by cortisol (Figure 102-1A). 


Cushing”s syndrome is a term that encompasses a vari- 
ety of pathophysiologic states leading to hypercortisolism. 
It is a rare syndrome vvith an estimated annual incidence of 
0.1 to 1 nevv case per 100,000. Simple classification of this 
syndrome is either ACTH dependent or ACTH independent 
(Table 102-1). The most common etiology of Cushing”s 
syndrome (-7076 of the time) is Cushing”s disease. 


“? CRF 


Cortisol . 
və 


A Normal Physiology 


“? CRF 


.. 
— 


C Adrenal Tumor (2096) 


Cortisol 


“o 
Cortisol dı 


2 


B Pituitary Tumor (7076) 


“o “o : 
Y 4 y Cortisol 
Cortisol “5- vi Cortisol “- 
Ectopic 
An ACTH/CRF .. 2 
“x 


D Ectopic ACTH (5-1076) E Pituitary Tumor (70965) 


Figure 102-1 Normal/abnormal cortisol physiology of the adre- 
nal gland. Normal physiology (A). Cushing”s disease: adrenocorti- 
cal hyperplasia of hypothalamic origin (B). Adrenocortical tumor 
(C). Ectopic ACTH or CRF production (D). Exogenous cortisol 
administration (E). 
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Cushing”s disease is defined as hypercortisol production 
secondary to increased ACTH from the pituitary gland 
(Figure 102-1B). Other etiologies that must be differentiat- 
ed include adrenal adenoma or carcinoma (Figure 102-1C), 
ectopic ACTH secretion (Figure 102-1D), and the more rare 
entity knovvn as pseudo-Cushing”s syndrome (Figure 102- 
1E). Exogenous administration of cortisol may also lead to 
Cushing”s syndrome. The follovving algorithm guides in the 
screening for Cushing”s syndrome, ruling out pseudo- 
Cushing s, and differentiating and treating the various eti- 
ologies of ACTH-dependent versus ACTH-independent 
Cushing”s syndrome. 


A The impetus for vvork-up of Cushing”s syndrome rests 
on clinical suspicion for the disease. Clinical features 
include hypertension, diabetes, truncal obesity, moon 
face, red cheeks, proximal muscle vveakness, thin skin, 
easy bruising, increased supraclavicular and infrascapu- 
lar fat pads (buffalo hump), pendulous abdomen vvith 
striae, poor vvound healing, and psychiatric illness 
(Figure 102-2). These clinical features vary vvidely 
from one serfes to the next and are dependent on many 
factors, such as duration and degree of the disease. 


B VVhen Cushing”s syndrome is suspected, a variety of 
screening tests are available for initial testing, such as the 
24-hour urinary free cortisol assay and the overight 
1 mg dexamethasone suppression test. The most sensitive 
test is the 24-hour urinary free cortisol level. This test 
bypasses the endogenous diurnal variation in cortisol 
secretion in that it measures the amount of cortisol inte- 
grated over a 24-hour period. Similar to the metabolic 
vvork-up for kidney stones, a 24-hour urine creatinine 
should be ordered to ensure a complete collection. VVhen 
tvvo to three collections are obtained, the test has a sensi- 
tivity of 95 to 100676 and a specificity of 94 to 9897. 


Table 102-1 Etiology and Classification of Cushing”s 
Syndrome 


ACTH dependent 
(7096) Cushing”s disease 
(1076) Ectopic ACTH or CRH production 
ACTH independent 
(1092) Adrenal adenoma 
(8976) Adrenal carcinoma 
Other rare etiology 
Exogenous (medication) 
Pseudo-Cushing”s syndrome (mafor depression or alcoholism) 
3 —.—..—.——.—-.—--—-.—.—.,..—...—..—-. 


Value is approximate percentage of etiology based on large reported studies. 


Cushing"s Syndrome 


Patient vvith SUSPECTED CUSHING"S SYNDROME 


o İmpetus for vvork-up gel 
24-hour urine collection (times 3) for cortisol 


Negative Positive o Equivocal 


No Cushing"s syndrome Cushing"s syndrome 


Lovv-dose 
dexamethasone 


Test 


No suppression of cortisol Suppression 
(Pseudo-Cushing/s is ruled out) of cortisol 


y y 


Cushing"s syndrome 


Pseudo- 
Cushing"s or 
no Cushing"s 

syndrome 


o Plasma ACTH 


Plasma ACTH s 15 pg/mL Plasma ACTH Plasma ACTH c 15 pg/mL or undetectable 
5-15 pg/mL 
İS equivocal 
but usualiy 
indicates ACTH : 
ACTH-dependent ə o ACTH-independent 
rər ependence KEŞ 
Cushing"s syndrome Cushing"s syndrome 
İE) High-dose Suspect adrenal tumor or hyperplasia 
dexamethasone test y 
MRI or CT scan 
of adrenal glands 
Relative decrease in No decrease in İF) Adrenal tumor confirmed 
plasma or urine cortisol plasma or urine cortisol il 
Pituitary tumor Ectopic ACTH Surgical 
(Cushing"s disease) production removal 


Pituitary imaging ı İmaging to evaluate 
Thoracic/abdominal 
Pelvis 


Transsphenoidal Treat primary 
surgery lesion appropriately 
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SECTION 15 Aorenal Disorders 


C Dexamethasone serves as a substitute for endogenous 


cortisol in suppressing secretion of ACTH. Although this 
test may be used for the initial screening of Cushing”s 
syndrome, it plays a more important role in ruling out 
pseudo-Cushing”s syndrome in patients vvith marginally 
elevated urinary cortisol, Cushing”s syndrome may be 
mistakenly diagnosed in patients vvith obesity, severe 
depression, or alcoholism. Usually 1 mg of dexametha- 
sone is given at 11:00 pm or midnight and the plasma 
cortisol is measured the follovving morning at 8:00. 


To differentiate ACTH-dependent and -independent 
Cushing”s syndrome, measure the plasma ACTH by the 
very sensitive radioimmunoassay at 9:00 am on tuvo 
separate occasions. If the ACTH is undetectable, the 
result is ACTH independent, if the ACTH is detectable, 
the etiology is ACTH dependent. 


The high-dose dexamethasone suppression test (2 days 
of 2 mg every 6 hours for a total of eight doses) allovvs 
for the differentiation of Cushing”s disease from that of 
ectopic ACTH production. VVith Cushing”s disease, a 
relative decrease in plasma and urinary cortisol is seen 
after the high-dose dexamethasone suppression test. 
Conversely, vvith ectopic ACTH production, complete 
resistance to such a decrease in plasma and urinary cor- 
tisol is usually seen. VVhen the suppression of the uri- 
nary free cortisol is less than 1096 of baseline, the test 
has a sensitivity of 7096 and a specificity of 100976. 
VVhere such differentiation is still not clear, one can per- 
form the metyrapone stimulation test or the more inva- 
sive/direct petrosal venous sinus catheterization 
measurement of ACTH. 


VVhen ACTH-independent Cushing”s syndrome is sus- 
pected, the adrenal mass should be seen on computed 
tomography (CT) or magnetic resonance imaging 
(MRD,. The discovery of an adrenal tumor usually leads 
to surgical removal. This is unilateral in the case of 
adrenal adenoma or carcinoma and bilateral in the case 
of micronodular or macronodular hyperplasia. At ma/or 
medical centers, laparoscopic adrenalectomy is novv the 
treatment of choice. 


G VVhen Cushing”s disease is suspected, obtain a CT or 


MRI of the pituitary gland. Given the small size of pitu- 
itary ACTH-secreting tumors, approximately 5096 of 
pituitary tumors are identified by such imaging. This 
highlights the significance of hormonal diagnosis. MRT 
is more sensitive for pituitary imaging, vvhereas CT 
scan allovvs better visualization of the bony structures. 
An approximately 8576 cure rate is achieved vvith 
transsphenoidal surgery. For transsphenoidal surgery 
failures, irradiation provides cure in most patients. 
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Moon Face 
Red Cheeks 
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Thin Skin 
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Development 


Figure 102-2 Clinical features of Cushing”s syndrome. 


Rarely, bilateral adrenalectomy is requfired as a defini- 
tive cure vyhen the above measures have failed. 


VVhen ectopic ACTH production is suspected, obtain a 
CT or MRI of the chest/abdomen/pelvis. Future radio- 
labeled scintigraphy studies vvill allovv for improved 
localization. The differential diagnosis includes carci- 
noid, thymoma, oat cell carcinoma of the lung, 
medullary carcinoma of the thyroid, pheochromocy- 
toma, islet cell tumor, and carcinoma of the prostate. 
Surgical treatment should be directed at the primary 
tumor. Consider bilateral adrenalectomy in patients 


Cushing”s Syndrome 


vvhose primary tumor cannot be located or in vvhom car- Gill 1S, Novick A. Laparoscopic versus open adrenal surgery. AUA 


cinoma cannot be cured. Update series, vol. 18. 1999, Lesson 33. 
Orth DN. Cushing”s syndrome. N Engl / Med 1995:332:791—803. 


Orth DN, Kovacs VVT. The adrenal cortex. In: VVilson İD, Foster DVV, 
Kronemberg HM, Larsen PR, editors. VVilliams textbook of endo- 


Additional Readings crinology. 9th ed. Philadelphia: VVB Saunders: 1998. p. 517-664. 
Boscaro M, Barzon L, Fallo F, Sonino N. Cushing”s syndrome. Lancet Ross RIM, Trainer PT. Endocrine investigations. Clin Endocrinol 
2001:357:783-91. 1998:49:153-5. 
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Primary Aldosteronism 


Alireza Moinzadeh, MD, and vohn A. Libertino, MD 


The normal physiology of the adrenal gland includes the 
secretion of aldosterone, the principal mineralocorticoid, 
from the zona glomerulosa. The secretion of aldosterone is 
primarily regulated by the renin-angiotensin-aldosterone 
axis. In situations of decreased renal perfusion, renin secre- 
tion 1s increased, vvhich in turn increases the conversion of 
angiotensinogen to angiotensin 1. Angiotensin 1 is in turn 
converted to angiotensin II by the angiotensin-converting 
enzyme (ACB). Angiotensin II acts on the zona glomeru- 
1osa cells to increase the production of aldosterone. 
Ultimately, aldosterone increases renal Na" reabsorption, 
Teading to an increased extracellular fluid and blood volume 
(Figure 103-1). 


Of unselected patients vvith hypertension, only 1 to 296 
vvill have primary aldosteronism. Hovvever, this is one of 
the fevv forms of hypertension that may be curable by sur- 
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Figure 103-1 Renin-angiotensin-aldosterone axis. 
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Angiotensin 1 


gical correction. First described by lerome Conn in 1954, 
aldosterone-producing adrenocortical adenomas (aldos- 
teronomas) tend to be the most common cause of primary 
aldosteronism. The other mafor etiology is bilateral hyper- 
plasia (idiopathic hyperplasia) of the zona glomerulosa 
Teading to increased aldosterone production. Primary aldos- 
teronism tends to be more common in vvomen (2.5 times) 
compared vvith men and is rare in children. The peak inci- 
dence is in the fourth to sixth decade of life. The aldos- 
teronoma itself is benign and usually small (x 3 em in 
diameter). Eighty-five percent vveigh less than 10 g. 
Unilateral tumors are more common on the left side. 


Although not the focus of this chapter, an understand- 
ing of the term “secondary aldosteronism” is important. 
This term applies vvhere increased renin secretion occurs. 
The most common cause is renovascular hypertension. 
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Arteriolar 
Vasoconstriction 
İncreased Blood 

Pressure 


—— İ.uu: 


—ə HAngiotensin Il 


m 


Adrenal Gland 


Aldosterone 


Primary Aldosteronism 


Patient vvith SUSPECTED PRIMARY ALDOSTERONISM 


(A) Assess symptoms ol 


Serum and urine 
biochemical analysis 


Hypokalemia (- 3.5 mEq/L) Normal serum potassium 
Kaliuresis (24 hr, 530 mEq/L) Normal plasma renin activity 
Lov/ plasma renin activity (-1 ng/mL/h) 


İncreased aldosterone /decreased renin ratio 5 30 


Localization of tumor No suppression of serum Suppression 
vvith CT or MRI or urinary aldosterone Of serum 
aldosterone 


c 10 ng/dL 


Salt loading 


Adrenal vein sampling urinary 
18-hydroxycortisol and plasma 
18-hydroxycorticosterone Consider other causes: 


Renovascular 
Not lateralized Lateralized (aldosterone- 
(bilateral hyperplasia) producing adenoma) 


Pheochromocytoma 
o Medical treatment o Surgical removal of tumor 


Cushing"s syndrome 
(unilateral adrenalectomy) 


377 


SECTION 15 Aorenal Disorders 


A Clinical features of primary aldosteronism are nonspe- 


cific. Although some patients have symptoms related to 
their hypertension such as headache or blurry vision, 
others have complaints such as vveakness of proximal 
muscle groups, polyuria, nocturia, polydipsia, and 
tachycardia. Patients vvith hypertension should be stud- 
ied for the presence of primary aldosteronism vvhen 
spontaneous hypokalemia is present and it is difficult to 
maintain a normal serum potassium level despite 
administration of potassium supplementation. 


The biochemical hallmarks of primary aldosteronism 
include decreased serum K”, alkalosis, increased plas- 
ma aldosterone, increased urinary aldosterone, and 
increased urine K"”. In this regard, 24-hour urine collec- 
tion and serum biochemical analysis are the screening 
tests of choice. Prior to performing the above fests, it is 
important to make sure that patients are off antihyper- 
tensive medications that may falsely lead to diagnosis 
of hypokalemia. 


Hypokalemia, spontaneous or provoked (vvith salt 
1oad), in the setting of metabolic alkalosis provides an 
important clue. Although normokalemic hyperaldos- 
teronism occurs in about 2096, most patients have a 
decreased serum level of potassium. İIncreased urinary 
excretion of potassium 5 30 mEq/L per 24-hour period 
in the presence of hypokalemia suggests aldosteronism. 
Plasma renin activity tends to be suppressed in most 
patients. Hovvever, the sodium intake, postural changes, 
medications used (ACE Tmnhibitors), and vvater deple- 
tion may all affect renin values. The large number of 
false-positive and false-negative results limits the value 
of renin activity by itself in screening for primary 
hyperaldosteronism. 


As neither plasma aldosterone measurements nor plas- 
ma renin activity is reliable in defining primary aldos- 
teronism individually, the proposed ratio of aldosterone 
to renin offers a more sensitive screening test. Ratios 
5 30 correlate vvith primary aldosteronism. 


In equivocal cases, the saline infusion test (salt load test) 
is used. This test consists of intravenous infusion of 2 L 
of normal saline over 4 hours vvith the patient in the 
supine position. It is based on the premise that the 
patient vvith primary hyperaldosteronism is in a state of 
increased Na" retention. Hence, vvith infusion of addi- 
tional Na", no suppression of aldosterone should occur. 
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Suppression of serum aldosterone values to c 10 ng/dL 
is considered a normal response. Nonsuppressible pro- 
duction of aldosterone is compatible vvith the diagnosis 
of primary aldosteronism (urinary aldosterone 
5 14 ug/24 h vvith urinary Na” of at least 250 mEq/24 h). 


Computed tomography scanning vvith thin sections of 
3 mm can detect most aldosteronomas that measure 
greater than 10 mm. Perform this test only after bio- 
chemical confirmation so as to minimize false-positives 
vvith incidentally discovered masses. Some cases of 
bilateral hyperplasia also have macronodular hyperpla- 
sia, vvhich could also lead to the false diagnosis of 
aldosteronoma. 


Large adrenal masses (5 3 cm) in a biochemically 
active proven patient should make one suspicious of 
adrenal cancer. Magnetic resonance imaging (MRT) cur- 
rently provides no advantages over CT scanning. MRI 
may be considered in patients vvith contrast allergies. 


G Adrenal vein sampling is performed in the event of 


doubt over the laterality of an aldosterone-producing 
adenoma versus bilateral hyperplasia. Great interven- 
tional radiologic expertise is required to sample venous 
return from the very short adrenal veins. The plasma 
cortisol concentration is simultaneously measured to 
ensure an index of success prior to the interpretation of 
results. In general, the side vvith an aldosterone-secret- 
ing adenoma has four times the aldosterone-to-cortisol 
ratio compared vvith the suppressed side. A current 
adiunctive test to help differentiate betvveen adrenal 
adenoma and hyperplasia is the measurement of urinary 
18-hydroxycortisol and plasma 18-hydroxycortico- 
sterone. Bedside testing shovvs that elevated values of 
these tvvo steroids are associated vvith aldosterone-pro- 
ducing adenoma rather than bilateral hyperplasia. 


Medical management of bilateral hyperplasia primarily 
consists of treatment vvith spironolactone, a competitive 
antagonist of the aldosterone receptor. 


Unilateral aldosterone-producing adenoma requires 
surgery. More than 9096 of patients undergoing surgery 
vvill have cure of hypertension or significant improve- 
ment. Before surgical intervention, correction of 
hypokalemia and control of blood pressure are required. 
Retroperitoneal or transperitoneal laparoscopic adrenal- 
ectomy is the current gold standard procedure. 


Additional Readings 
Biglieri EG, Schambelan M, Hirci T, et al. The significance of elevated 
Tevels of plasma 18-hydroxycorticosterone in patients vvith primary 
aldosteronism. / Clin Endocrinol Metab 1979:49:87—91. 
Blumenfeld ID, Schulssel Y, Sealey YE, et al. Diagnosis and treatment of 
primary hyperaldosteronism. Ann Intern Med 1994:121:877-85. 
Bravo EL. Primary aldosteronism. Urol Clin North Am 1989:16:481—6. 
Conn VVV. Presidential address. Primary aldosteronism, a nevv clinical 
syndrome. / Lab Clin Med 1955:45:3-17. 


Primary Aldosteronism 


Conn TVV, Knopf RF, Nesbit RM. Clinical characteristics of primary 
aldosteronism from an analysis of 145 cases. Am / Surg 1964:107: 
159—72. 

Ganguly A. Primary aldosteronism. N Engl 7 Med 1998:339:1828-34. 

Ulick S, Blumenfeld TD, Atlas SA, et al. The unique steroidogenesis of 
the aldosteronoma in the differential diagnosis of primary aldos- 
teronism. 1 Clin Endocrinol Metab 1993:76:873-8. 
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Pheochromocytoma 


Alireza Moinzadeh, MD, and dohn A. Libertino, MD 


The normal physiology of the adrenal gland includes secre- 
tion of catecholamines from the adrenal medulla. 
Preganglionic fibers from the autonomic nervous system 
synapse directly on chromaffin cells in the adrenal medulla 
and signal the secretion of epinephrine (8096) and norepi- 
nephrine (2096) into the circulation. Pheochromocytomas 
are tumors that arise from these chromaffin cells. If they are 
derived from extra-adrenal chromaffin cells, then the term 
paraganglioma is applied. These tumors can be found from 
the neck to the base of the pelvis (Figure 104-1). 


Pheochromoeytoma has been described in all age 
groups vvith peak incidence in individuals betvveen the 
ages of 30 and 50 years. Nearly 9096 of these tumors are 
benign. Ten percent of tumors are bilateral and 1096 are 
diagnosed in children. Ten percent of these tumors are 
familial, seen in association vvith multiple endocrine neo- 
plasia (MEN), von Hippel-Lindau disease, and neurofibro- 


matosis. The tumor accounts for 0.1 to 0.576 of patients 
vvith hypertension in the United States. Even though it isa 
rare tumor, missed diagnosis may have dire consequences 
and can even be fatal. The first successful removals vvere 
performed in 1926 by Roux in France and Charles Mayo 
in the United States. 


A Signs and symptoms include hypertension, frontal 
headache, diaphoresis, palpitation, facial pallor, appre- 
hension, and hypergİiycemia. Hypertension, the hall- 
mark clinical finding, is sustained in 5096 of patients 
and paroxysmal in the remainder. Along vvith hyperten- 
sion, the triad of headache, tachycardia (palpitations), 
and diaphoresis is most predictive in the diagnosis of 
pheochromocytoma. The associated syndrome com- 
plexes previously mentioned should be kept in mind. 
MEN HA includes medullary thyroid carcinoma, bilat- 
eral familial pheochromocytoma, and hyperparathy- 


Figure 104-1 


Distribution of chromaffin tissue (A) and location of extra-adrenal pheochromocytoma (B). Adapted from Resnick MI, 


Caldamone A, Spirnak 9P, editors. Decision making in urology. Toronto: BC Decker, 1985. p. 204. 
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Pheochromocytoma 


Patient vvith SUSPECTED PHEOCHROMOCYTOMA 


o Assess symptoms  —ə- 


Biochemical 
diagnosis 


Normal Equivocal Elevated 
biochemical studies biochemical studies 


Provocative test: 
Glucagon stimulation 


Clonidine suppression Localization: 


CT 
MRI 
MIBG 


Seek other Surgical removal 
causes of tumor 
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roidism. MEN TH includes medullary thyroid carcino- 
ma, bilateral pheochromocytoma and mucosal neuro- 
mas, thickened corneal nerves, marfanoid habitus, 
alimentary tract ganglioneuroma, and rarely hyper- 
parathyroidism. 


Ul 


Biochemical analysis is currently extremely accurate in 
diagnosing pheochromocytomas. Most clinicians favor 
measurement of total urinary catecholamines and 
metanephrines, along vvith urinary vanillylmandelic 
acid (VMA) in 24-hour urine collected samples as the 
initial screening test. For confirmation, levels of plasma 
catecholamines (norepinephrine, epinephrine, and 
dopamine) are obtained (Table 104-1). VVith the combi- 
nation of plasma and urine tests, the sensitivity and 
specificity approach 10096. VVhen these levels are ele- 
vated, perform localization studies. It is imperative that 
the conditions of testing be standardized. This includes 
but is not limited to time vvhen blood is collected, inter- 
ference of medications the patient is taking, overnight 
fasting, and patient position. 


il 


Provocative tests currently are rarely required given the 
accuracy of biochemical tests previously mentioned. In 
patients vvith hypertension and borderline elevated val- 
ues of plasma or urinary catecholamines, provocative 
testing may be necessary. The glucagon stimulation test 
(0.5 to 1.0 mg intravenously) causes a pressor response, 
vvhich may be hazardous in patients vvith a high basal 
blood pressure. A threefold increase in plasma cate- 
cholamine is diagnostic of pheochromocytoma. VVith the 


Table 104-1 Resting Plasma Catecholamine Levels 


Plasma Level İnterpretation 


x 2,000 pg/dL Abnormal:, confirms pheochromocytoma 
500—2,000 pg/dL Equivocal: repeat test, measure urinary 
metabolites, move to pharmacologic testing 
(glucagon stimulation, clonidine suppression) 
€ 500 pg/dL Normal: rules out pheochromocytoma 
u——xıKınııııın.nınını mnınmnmnmnmnmnınmınınınınınınınınınının 


Reproduced vvith permission from Goldfarb DA, Novick AC. The challenge 
of hypertension of urologic origin. Contemp Urol 1992:4:44—58. 


clonidine suppression test, a 300 ug oral dose of cloni- 
dine is given, and blood pressure, plasma epinephrine, 
and norepinephrine levels are measured. Clonidine, a 
centrally acting o-agonist, reduces neurogenically medi- 
ated catecholamine release (vvhich occurs in neurogenic 
or essential hypertension). In patients vvith a pheochro- 
mocytoma, the blood pressure is lovvered, but the levels 
of plasma catecholamines are unaltered. In patients vvith 
essential hypertension, clonidine vvill suppress cate- 
cholamine release. 


Because of the appreciable incidence of bilateral and 
extra-adrenal tumors, localization studies are required. 
Computed tomography (CT) scanning is the most popu- 
lar form of imaging ovving to its availability (sensitivity 
“9596, specificity -7096). Magnetic resonance imaging 
(MRT is the radiologic study of choice given its near 
10076 sensitivity (specificity -70976). On Tş-vveighted 
images, the adrenal gland is bright (“light bulb”). Unlike 
a CT scan, MRI does not require radiation or the admin- 
istration of intravenous contrast agents. Finally, vvhole- 
body iodine-131 (/71D-labeled metaiodobenzylguanidine 
(MIBG) scans aid in diagnosing adrenal and extra- 
adrenal and recurrent or metastatic pheochromocytomas 
(sensitivity -85“76, specificity -10092). 


Optimal preoperative management is critical for sur- 
gery. Preoperative management includes medication to 
normalize blood pressure and expansion of blood vol- 
ume. Classically, phenoxybenzamine (a nonselective 
o.-adrenergic agent) vvas given as first-line treatment. 
More recently, specific oz-adrenergic (prazosin) and 
calcium channel blockers have been used vvith good 
result. To avoid the profound hypertension that may 
result as a consequence of increased peripheral vascular 
resistance, B-blockers are never used as first-line 
treatment. As the disease may particularly affect the 
cardiovascular system, a preoperative cardiology 
consultation is vvarranted. VVhether open or laparoscopic 
surgery is performed, the surgeon must try to minimize 
manipulation of the adrenal gland and attempt to ligate 
the adrenal vein early during the surgery to reduce 
catecholamine surges. 


Additional Readings 


Goldfarb DA, Novick AC. The challenge of hypertension of urologic ori- 
gin. Contemp Urol 1992:4:44—58. 

Greene /P, Guay AT. Nevr perspectives in pheochromoceytoma. Urol Clin 
North Am 1989:16:487-503. 

Malone M), Libertino VA, Tsapatsaris N, VVoods B. Preoperative and sur- 
gical management of pheochromocytoma. Urol Clin North Am 
1989:16:567—82. 


Pheochromocytoma 


Klinger HC, Klinger P/, Martin İK, et al. Pheochromocytoma. Urology 
2001:57:1025-32. 

Mayo CH. Paroxysmal hypertension vvith tumor of retroperitoneal nerve: 
report of a case. /AMA 1927, 89:1047-8. 

Roux TL, 1926. Cited by Barbeau A, Marc-Aurele 1, Brouillet /, et al. 
Le pheochromacytome bilateral: presentation d”un cas et revue de la 
Hterature. Union Med Can 1958:87:165—7. 

Vaughan ED. Diagnosis of surgical adrenal disorders. AUA update 
series. Vol 26, Lesson 39, 1997. 
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Asymptomatic Adrenal Mass 


Alireza Moinzadeh, MD, and dohn A. Libertino, MD 


Given the increased use of computed tomography (CT) 
and magnetic resonance imaging (MRD, incidental adrenal 
masses are found during nonadrenal abdominal imaging in 
0.6 to 596 of patients. In autopsy series, this figure ranges 
from 1.4 to 5.796. Most of these “incidentalomas” are non- 
hypersecreting adrenocortical adenomas and range from 
0.5 to 6 em in size. Even in patients vvith a predisposition 
to metastatic disease, such as patients vvith primary lung 
carcinoma, the most likely cause of an incidentaloma is an 
adrenal adenoma. Thus, exploratory operation cannot be 
advised routinely even in this setting. Although most ade- 
nomas are isointense on MRİ, and CT scan demonstrates 
smooth margins, in this size range it is difficult to differ- 
entiate adenomas from metastatic lesions because of 
appreciable overlap. These factors contribute to the high 
incidence of indeterminate masses. The physician”s mafor 
focus is to distinguish benign, malignant, and hypersecret- 
ing masses. 


A Obtain a detailed history and physical examination. As 
it is most important to rule out an active hypersecreting 
adrenal mass, one should focus the history on questions 
dealing vvith cortisol hypersecretion, aldosterone hyper- 
secretion, and catecholamine hypersecretion (see 
Chapters 102, 103, and 104). 


B Conduct a screening biochemical vvork-up. This may 
include serum potassium, 24-hour urine metanephrines, 
catecholamines, and free cortisol. Positive results from 
any of the screening tests or high clinical suspicion based 
on history and examination requires full evaluation. This 
style of tailored biochemical evaluation as revievved by 
Ross and Aron limits cost vvithout decreasing accuracy. 


C Biochemically inactive adrenal tumors may represent 
adenoma (51926), metastatic cancer (3196), adrenal cancer 
(490), eyst (496), lipoma (296), neonatal adrenal hemor- 
rhage, idiopathic infections, fibroma, myoma, myelolipo- 
ma, hemangioma, İymphangioma, or hamartoma. 


D The size of the mass is assessed using CT or MRL Most 
accurate estimates are seen vvith thin cuts of the adrenal 
gland betvveen 3 and 5 mm. In addition to size, CT scan 
imaging can yield some information on the etiology of 
the mass. Usually, adenomas have a noncontrast 
Hounsfield unit (HU) of -c 10 (specificity -10092). 
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Sophisticated analysis on MRT, called “chemical shift,” 
demonstrates that signal intensity loss is diagnostic of 
adrenal adenoma vvith 96 to 10096 accuracy. 


E Adrenocortical carcinomas tend to be x 6 cm 909£ of 
the time. Because CT scan may underestimate the size 
of the lesion, solid lesions 5 4 cm should be seriously 
considered for surgical removal. 


F Nonhypersecreting adrenal lesions c 2 cm can be 
follovved. Adrenal carcinoma of this size is exceedingly 
rare. Follovv-up should note any change in size or 
function. 


G The management of solid nonhypersecreting adrenal 
Tesions betvveen 2 and 4 cm is controversial. Because size 
is an inconsistent discriminator betvveen benign and 
malignant masses, other factors such as the age of the 
patient (need for continued imaging/biochemical test- 
ing), imaging characteristics, and scintigraphic uptake 
should be considered. A summary of the literature yields 
the general information presented on the algorithm. If 
any doubt exists as to the benign nature of the mass, an 
adrenalectomy is vvarranted given the poor survival rate 
Of patients vvith adrenal cancer. In the case of a knovvn 
primary extra-adrenal cancer, metastasis may be ruled 
out by needle biopsy. Needle biopsy for diagnostic pur- 
poses for nonmetastatic vvork-up cannot be recommend- 
ed at this time because of its high nondiagnostic rate. 


Additional Readings 

Barzon L, Boscaro M. Diagnosis and management of adrenal inciden- 
talomas. 7 Urol 2000: 163:398—407. 

Cook DM, Loriaux DL. The incidental adrenal mass. Am 7 Med 1996, 
101:88-94. 

Glazer GM, Francis IR, Quint LE. Imaging of the adrenal glands. Invest 
Radiol 1988:23:3—11. 

Korobkin M, Brodeur FT, Francis IR, et al. Delayed enhanced CT for dif- 
ferentiation of benign from malignant adrenal masses. Radiology 
1996:200:737—42. 

Mitchell DG, Crovello M, Matteucci T, et al. Benign adrenocortical mass- 
es: diagnosis vvith chemical shift MR imaging. Radiology 1992, 
185:345-51. 

Reinig VVV, Doppman TL, Dvvyer AT, Frank T. MRT of indeterminate 
adrenal masses. ATR Am 7 Roentgenol 1986:147:493—6. 

Ross NS, Aron DC. Hormonal evaluation of the patient vvith an inciden- 
tally discovered adrenal mass. N Engl 7 Med 1990:323:1401-5. 


Asymptomatic Adrenal Mass 


Patient vvith INCIDENTALLY DISCOVERED ADRENAL MASS 


History —ə- 


Physical examination 
Screening 
functional studies 


o 


Negative 


Positive: o 


Full functional evaluation 
VVork-up according to type 
Of hypersecretion: cortisol, 


aldosterone, catecholamine 
(see Chapters 102, 103, 
and 104) 


Determine size 
o and characteristics 
on CT or MRI 


İF) c2cm o 2-4 cm o x 4 cm and solld 


Treatment controversial: 

Age of patient - 50 yr 
Suspicious CT/MRI characteristics 
Any increase in size 
Discordant/no uptake on scintigraphy 


Age of patient s 50 yr 
No suspicious CT/MRI characteristics 
Concordant/symmetric uptake 
on scintigraphy 


Repeat CT or MRLI at 


3 mo, 6 mo, 12 mo 


İncreased Stable 
size size 


Repeat Follovv 
functional tests 


Surgical 
L 000cn.n. removal 
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Neuroblastoma 


dq, Patrick Murphy, MD, and Stefan H. Gutovv, MD 


A The importance of neuroblastoma in the realm of uro- 


logic practice derives from its common primary l1oca- 
tion in the retroperitoneum and adrenal medulla. 
Neuroblastoma is the most common extracranial solid 
tumor of childhood, vvith an incidence rate betvveen 1 in 
7,000 and 10,000 in screened populations."? 
Accounting for 6 to 1096 of all childhood cancers, neu- 
roblastoma generally has poor survival—it accounts for 
1597 of all childhood cancer deaths.? This tumor arises 
from neuroectodermal cells of the neural crest that 
ultimately migrate to the adrenal medulla and the sym- 
pathetic nervous system.“ Most (75 to 8096) neuro- 
blastoma tumors are found in the abdomen or pelvis, 
vvith the adrenal medulla the most common site of ori- 
gin. Generally, neuroblastoma is a disease of young 
children, vvith the median age of presentation being 22 
months. Most of these tumors arise prior to age 4 years 
because 306 present during the first year of life, and 
another 5076 occur betvveen 1 and 4 years.“” 


The natural history of neuroblastoma is variable, 
vvith spontaneous regression in some children and rapid 
grovvth and metastasis in others. Beckvvith and Perrin, 
vvho first suggested the pattern of spontaneous regres- 
sion, found small foci of neuroblastoma cells in the 
adrenal glands of infants under age 3 months vvho died 
Of other causes. They estimated that these foci occurred 
much more frequently than did the incidence of clini- 
cally significant neuroblastoma and that spontaneous 
regression likely occurred in this population.6 
Additional data from a Tapanese neuroblastoma screen- 
ing program also indicate that regression is a significant 
aspect of the natural history of these tumors in the 
infant population.” Indeed, a later study of the Vapanese 
screening program illustrated that many tumors discov- 
ered at a screening program in Vapan spontaneously 
regressed.5 


Although the Tapanese screening program further 
elucidated the natural history of neuroblastoma, other 
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screening programs have not been as effective clinical- 
İy. Recent studies from Quebec and Germany have 
illustrated that routine infant screening for neuro- 
blastoma neither reduced mortality nor reduced the 
incidence of disseminated disease.”.10 Support for spon- 
taneous regression of early tumors and for discontinua- 
tion of screening programs occurred vvhen Brodeur and 
colleagues found that tumors detected at screening pro- 
grams had more favorable biologic characteristics than 
those found clinically."" It is apparent that screening 
programs do not detect tumors that are likely to become 
clinically significant later. 


The most common sites of primary tumor are in the 
abdomen:, thus, it makes intuitive sense that the most 
common presentation is that of a hard, lobular, and 
fixed abdominal mass. These often originate in the flank 
and extend tovvard the midline. Other presentations are 
often secondary to primary tumor location, vvhich can 
be anyvvhere along the sympathetic trunk. For example, 
Horner”s syndrome can be seen vvith thoracic tumors, 
vvhereas a pelvic tumor may cause bovvel or bladder 
dysfunction.”? A high percentage of patients have 
metastatic disease on presentation, so it is not uncom- 
mon for presenting symptoms to relate to these metasta- 
tic sites, such as bone or ?1oint pain or skin lesions. 


Hypertension is not an unusual presentation for 
neuroblastoma and is often secondary to catecholamine 
secretion by the tumor or compression of a renal artery. 
Other less common presentations include neck masses 
or spinal cord compression symptoms from a paraspinal 
tumor extending into the spinal canal. Opsomyoclonus 
syndrome is a presentation for neuroblastoma in 
approximately 296 of cases. This syndrome is charac- 
terized by rapid, involuntary movements of both the 
eyes and limbs."” Another less common presenting 
symptom is intractable, vvatery diarrhea, secondary to 
secretion of vasoactive intestinal polypeptide by the 
tumor.”? 


Neuroblastoma 


Patient vvith SUSPECTED NEUROBLASTOMA 


İncidence, natural history, screening 


Historical or physical findings suggestive of neuroblastoma 


CT/MRI 
MIBG scan (vvhere available) and/or Tc bone scan 
Urinary VMA/HVA 
Bone marrovv biopsy/aspiration 
Surgical biopsy/excision 


Histologic confirmation of neuroblastoma 
Shimada classification 
Determination of genetic/ biologic markers 


Stage 1 Stage 2 Stage 3 Stage 4 Stage 4 
SE) Excision Excision Excision Excision/biopsy Excision/biopsy 
G Chemotherapy Chemotherapy 
i Chemotherapy Chemotherapy 
vvith/vvithout vvith/vvithout 
radiation radiation 
Additional 1 ) Bone marrovv 
chemotherapy İransplantation 
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Table 106-1 International Neuroblastoma Staging System 


INSS Stage Definition 
1 Localized tumor vvith complete gross resection vvith or vvithout microscopic residual disease for tumor 
Representative ipsilateral İymph nodes microscopically negative 
2A Localized tumor vvith incomplete gross resection 
Representative ipsilateral Iymph nodes microscopically negative for tumor 
2B Localized tumor vvith or vvithout complete gross resection 
Tpsilateral nonadherent İymph nodes microscopically positive for tumor 
Contralateral İymph nodes microscopically negative for tumor 
3 Unresectable unilateral tumor extending across midline 
Localized unilateral tumor vvith contralateral Iymph node involvement 
Midline tumor vvith bilateral extension via infiltration or Iymph node involvement 
4 Any primary tumor vvith distant metastasis 
48 Localized primary tumor (stages 1, 2A, 2B) in an infant age - 1 yr vvith metastasis limited to skin, 
liver, and bone marrovv (x 1096 of total cells being malignant) 
C Several staging systems have been proposed for neu- tracking tumor recurrence or progression. Other 


roblastoma in the past.)5 A consensus staging system, 
hovvever, vvas created in 1986 at an international 
conference for neuroblastoma./“ The Tnternational 
Neuroblastoma Staging System (1NSS) incorporated 
aspects of previous staging systems. This system has 
been updated, and Table 106-1 provides the most recent 
INSS definitions./” 


The 1991 International Neuroblastoma Staging 
System Conference also suggested appropriate patient 
evaluation. The primary tumor should be evaluated vvith 
a computed tomography (CT) or magnetic resonance 
imaging (MRT) vvith three-dimensional measurements. 
In addition, participants at this conference suggested 
performing metaiodobenzylguanidine (MIBG)) scintig- 
raphy vvith iodine 131 or iodine 123, vvhere available, it 
is useful in differentiating active residual tumor from 
scar tissue and may be useful in evaluating for cortical 
bone involvement. If the MTBG scan is negative for 
cortical bone involvement, then the clinician should 
carry out a technetium (Tc) bone scan.” 


To evaluate bone marrovv involvement, marrovv aspi- 
ration is performed at the posterior iliac crests bilater- 
ally. A single positive aspirate is required to confirm 
marrovv involvement, hovvever, bilateral aspirates 
should be performed. CT or MRT initially evaluates 
İymph node involvement. Representative ipsilateral and 
contralateral (if identifiable) nodes are sampled at the 
time of surgery. The surgeon should carry out biopsy 
for any enlarged nodes or presume a positive result if 
biopsy cannot be performed.? 


Finally, evaluate tumor markers. Neuroblastomas typi- 
cally vvill illustrate elevation of the urinary catecholamine 
metabolites, vanillylmandelic acid (VMA) and homo- 
vanillic acid (HVA).” Follovving surgical resection, these 
levels should fall to baseline and are therefore useful in 
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markers include serum ferritin 5 143 ng/mL, serum 
neuron-specific enolase x 200 ng/mL, and lactate 
dehydrogenase (LDH) x 1,500 U/L, vvhich all indicate 
a poorer overall prognosis./ 


Histologically, neuroblastoma tumors illustrate neurob- 
lastic cells, vvith or vvithout schvvannian stromal devel- 
opment./£ The Shimada classification is a method of 
determining favorable or unfavorable histology that is 
based on stromal proliferation, differentiation of the 
neuroblastic cells, and mitosis-karyorrhexis index in 
light of the patient”s age.” 


Several genetic indices illustrate an impact on over- 
all prognosis of a neuroblastoma tumor. Apart from the 
age of the patient, the INSS stage of the disease, and the 
histology of the tumor (as determined through the 
Shimada classification), other genetic factors include 
the ploidy of the tumor, degree of amplification of the 
N-myc oncogene, gains of region 17q, and 1oss of het- 
erozygosity at several 1oci, including Ip, 11q, and 14q./5 
The relation betvveen these biologic factors and progno- 
SİS 1S summarized in Table 106-2.41824 


The role of surgery in neuroblastoma is both diagnostic 
and therapeutic. Clearly, surgery is important for prop- 
er staging of neuroblastoma tumors in the INSS. 
Surgical resection may be curative for stage 1 or 2 
tumors./ Disease-free survival in children vvith stage 1 
tumors is approximately 9096 vvith surgical resection 
alone.?0 Patients vvith stage 2A or 2B disease usually 
require chemotherapy after surgical resection.? 


m patients vvith stage 3 disease, surgical resection of 
the tumor appears to improve overall survival. Several 
studies have illustrated significant improvement in sur- 
vival vvith resection.?””8 The role of surgery in stage 4 
disease, hovvever, is less clear. It appears that gross total 


Table 106-2 Biological Characteristics and Prognosis 


Neuroblastoma 


Biologic Characteristic 


Prognostic Implications 


Ploidy Diploid/tetraploid tumors — unfavorable clinical course and decreased survival 
Hyperdiploid/aneuploid tumors — lovver-stage tumors 
vvith favorable clinical courses 


N-myc oncogene 


Amplification — unfavorable prognostic indicator 


17q gain Increased aggressiveness of tumor, advanced stages, unfavorable clinical course 
LOH 11q Occurs in approximately 229£ — no association vvith prognosis 

LOH 1p Advanced stage, decreased survival 

LOH 14q Occurs in approximately 309£ — no association vvith prognosis 


X chromosome 


Shimada classification 


Age 


Deletion (XO) — favors onset of neuroblastic tumors 


Supernumerary X (XXY, etc) — protects against 
neuroblastic tumors 


Favorable histology — better prognosis 


Unfavorable histology — vvorse prognosis 


€ 1 year at diagnosis — better prognosis 


5 1 year at diagnosis — vvorse prognosis 


resection 1s associated vvith survival in these patients, 
but is not statistically correlated.??50 Yet other studies 
have indicated that resection does not seem to impact 
survival in stage 4 disease. Shorter and colleagues illus- 
trated that the survival rate for patients vvith stage 4 
disease vvho undervvent biopsy or complete resection 
vvas similar (1596 vvith a 4-year survival), vvhereas those 
vvho undervvent incomplete resection had higher 
survival rates (4596 vvith a 4-year survival).”) Further 
study of the cohort found that those in the incomplete 
resection group had a higher percentage of favorable 
biologic indices, thereby suggesting that these indices 
are actually more important than the extent of surgical 
resection in stage 4 tumors.”) One study found that 
induction chemotherapy vvith eyclophosphamide, dox- 
orubicin, vincristine, VP-16 (etoposide), and cisplatin, 
plus surgical resection of bulk disease, had good clini- 
cal results in patients vvith stage 4 tumors compared 
vvith previous findings.?? 


Surgical complications occur vvhen resecting neuro- 
blastomas, and surgeons must take great care as these 
tumors often encapsulate important vessels and struc- 
tures. Mafor complications have been reported vvhen 
tumors are closely associated vvith or invade mafor 
structures. Postoperative deaths have been reported 
from mafor vascular disruption and hypoglycemia. 
Similarly, renal failure has been reported after the need 
for a unilateral nephrectomy secondary to tumor encap- 
sulation.”” The most frequent complication in the post- 
operative period is diarrhea, vvhich is thought to be 
secondary to denervation of the gut after surgery.?” The 
difficult nature of neuroblastoma resection, as vvell as 
the potential complications secondary to surgery, 
emphasizes the importance that resection be performed 
by experienced surgeons. 


Most chemotherapy regimens use cisplatin, doxoru- 
bicin, etoposide, and eyclophosphamide. Several stud- 


Yes illustrate that the timing of tumor resection in rela- 
tion to chemotherapy does not seem to affect sur- 
vival.?833 One study illustrated, hovvever, that surgical 
complication rates vvere significantly higher for 
prechemotherapy resection in stage 4 patients and high- 
er, albeit not significantly, for prechemotherapy resec- 
tion in stage 3 patients.”” 


Clinicians have used radiation therapy in intermedi- 
ate- to high-risk patients. In intermediate-risk patients, 
radiation therapy, combined vvith chemotherapy, did 
shovv a significant advantage in overall survival (73 vs 
4196). Radiotherapy has been used for consolidation in 
patients vvith an unresectable tumor. Finally, total body 
radiation is occasionally used as a precursor to bone 
marrovv transplantation (BMT) in patients vvith stage 4 
disease.?" 


G The use of BMT has recently shovvn some promise in 


advanced neuroblastoma. Historically, the 1ong-term 
survival for patients vvith stage 4 neuroblastoma vvas 
less than 1576.” Several initial studies illustrated an 
increase in survival in individuals vvith stage 4 tumors 
after BMT, vvith 2- to 5-year survival rates betvveen 30 
and 5096.5658 A more recent study, hovvever, shovved 
that survival differed significantly among children vvho 
undervvent BMT and those vvho had further chemother- 
apy. After an initial round of intensive chemotherapy, 
children vvere randomized into a group undergoing 
BMT or a group undergoing additional chemotherapy. 
The BMT group had a 3-year, event-free survival (EFS) 
of 3496, vvhereas the chemotherapy group had a 2296 
3-year EFS.”” This study indicates that BMT should be 
part of the typical regimen for advanced neuroblastoma 
treatment, although this is not routine treatment every- 
vvhere. It should be noted that BMT is not a benign pro- 
cedure, one study illustrated a 976 mortality rate 
secondary to BMT in children vvith advanced neuro- 
blastoma.“0 
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Adrenal Hemorrhage 


dack S. Elder, MD, FACS, FAAP 


A The adrenal glands in a normal adult each vveigh 
approximately 5 g. In the nevvborn, the adrenal glands 
are relatively large, and each vveighs 5 to 10 g. The 
adrenals play an important role in fetal homeostasis. At 
birth, the adrenals regress rapidly during the first 6 
vveeks of life. The large size and vascularity of the 
neonatal adrenal place it at risk for hemorrhage. 


Adrenal hemorrhage occurs most commonly in asso- 
ciation vvith prolonged labor, sepsis, perinatal anoxia, 
bleeding disorders, hypoprothrombinemia, and bradycar- 
dia. Approximately 7576 affect the right adrenal, proba- 
bly because venous engorgement caused by temporary 
vena caval occlusion or compression is dampened by the 
renal vein on the left side, vvhereas the right adrenal vein 
drains directly into the vena cava. In approximately 1096 
Of patients the condition is bilateral. 


A triad of findings is usually present vvith adrenal 
hemorrhage: (1) flank mass (more than 8572), (2) faun- 
dice (more than 8067), and (3) mild anemia (approxi- 
mately 5092). Taundice is secondary to reabsorption of 
blood from the retroperitoneum and depends on the 
degree of hemorrhage and rapidity of reabsorption. 
Most clinically significant cases become apparent by 1 
vveek of age. Some male babies are diagnosed vvith a 
secrotal hematoma, İf there is azotemia and gross hema- 
turia, coexistent renal vein thrombosis also should be 
suspected. 


B Ultrasonography is the most useful modality for diag- 
nosing adrenal hemorrhage. Typically, there is a vvell- 
defined, echo-free adrenal superior to an inferiorly 
displaced kidney. In some cases there may be internal 
echoes, depending on the state of liquefaction vvith the 
adrenal gland. If clots and necrotic tissue are present, a 
mixed pattern is encountered. Follovving complete liq- 
uefaction, the mass becomes completely echo free. If 
there is any question regarding the cause of the mass, a 
CT scan or MRT of the adrenal should be performed. 
MRI generally depicts blood vvithin the adrenal gland. 
Ultrasonography is the best method of follovving these 
infants because it demonstrates the progressive 
decrease in size and resolution of the hemorrhagic 
area. 


Measurement of the 24-hour urinary excretion of 
vanillylmandelic acid, homovanillic acid, and cate- 
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cholamines 1s important because an increase in these 
substances is virtually diagnostic of neuroblastoma. 


C The degree of hemorrhage, its localization, and patient 
signs and symptoms determine the best management. In 
most cases the hemorrhage is unilateral, self-contained, 
and self-limited, especially if the hematoma is intracap- 
sular. These babies can be follovved by monitoring their 
blood counts and bilirubin levels. Follovv-up ultra- 
sonography is important to be certain that the 
hematoma regresses. A thin rim of calcification typical- 
İy develops and often may be seen as early as 2 vveeks 
Of age. In contrast, the calcification associated vvith neu- 
roblastoma typically is stippled throughout the mass. 


D Bilateral adrenal hemorrhage occurs in 89? of cases. İIts 
management depends on the degree of hemorrhage. 
Adrenal insufficiency is likely to occur and can develop 
very early in the course of the disease. 


E Massive hemorrhage can result in intraperitoneal bleed- 
ing and adrenal insufficiency. Operative intervention 
vvith evacuation of the hematoma, ligation of bleeding 
vessels, or adrenalectomy may be necessary. Signs of 
adrenal insufficiency should be monitored. Massive 
right adrenal hemorrhage can lead to inferior vena caval 
occlusion. 
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Adrenal Hemorrhage 


Patient vvith SUSPECTED ADRENAL HEMORRHAGE 


History ə İ 


Physical examination 


o Ultrasonography 
CT scan 


o Unilateral, limited İE) Unilateral, massive 


Hematocrit, bilirubin 


ə Abdominal exploration 
.. Massive —)ə-  Cortisone therapy 


Observe 
Follovv-up sonogram v 
Adrenal insufficiency 


v 


Electrolyte therapy 
Cortisone therapy 


Rim calcification 
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Cavernosal-spongiosal shunt, 362 
Cavernosography 
erectile dysfunction, 2 
Cavernosometry 
erectile dysfunction, 2 
Cavotomy 
renal mass, 12 
CEA, 180 
Cefalexin 
for female urinary tract infection (UT1), 
78 
Cefixime 
for acute pyelonephritis, 77 
for gonococcal infection, 120t 
for urethritis, 120 
for urinary tract infection (UTT) 
children, 80 
Cefpodoxime 
for acute pyelonephritis, 77 
Ceftriaxone 
for chancroid, 110, 110t 
for epididymitis, 100 
for gonococcal infection, 120t 
for urethritis, 120 
Cellulitis, 340 
Cephalexin 
for hydronephrosis, 240 
for neonatal hydronephrosis, 24 
Ceroid 
causing idiopathic retroperitoneal 
fibrosis, 102 
Chancroid, 110-111, 124, 124t 
antimicrobial regimens, 110t 
HIV, 110 
Chest radiography 
for genitourinary tuberculosis, 91 
for renal pelvis cancer, 187 
for transitional cell carcinoma (TCCA) 
of bladder, 177 
Children. See also Infants, Neonate 
vvith abdominal masses, 10 
vvith acute Iymphoblastic leukemia, 208 
vvith acute scrotal svvelling, 14—17 
vvith ambiguous genitalia, 326-329 
vvith anorectal malformations, 288 
vvith bladder diverticula, 264-265 
vvith bladder exstrophy, 180 
vvith bladder stones, 216 
vvith diurnal incontinence, 40—41 
evaluation of, 40 
vvith hernia, 344-345 
vvith hydroceles, 344-345 
vvith nonpalpable testes, 334 
vvith posterior urethral valves, 42 
vvith primary incontinence, 40 
vvith primary megaureter, 240-241 
vvith prolapsed ureterocele 
ecompression, 40 
vvith renal vein thrombosis (RVT), 70-71 
vvith rhabdomyosarcoma 
of lovver urinary tract, 188 
vvith secondary incontinence, 40 
vvith testicular tumors, 204-205 
vvith ureteral inğuries, 138-139 
vvith ureteral pain, 1 
vvith urethral inğuries, 134 
vvith urethral prolapse, 40 
vvith urinary incontinence, 40 
vvith urinary tract infection (UTD, 
80-83 
vvith incontinence, 42 
vvith vesicoureteral reflux, 3 
vvith VVilms” tumor, 164 
Chlamydia, 308 
Chlamydia trachomatis, 118, 120 
epididymitis, 100 
Chordee, 300, 312, 324 
Christmas tree appearance 
of neurogenic bladder, 278f 
Chromaffin tissue 
distribution of, 380f 
Chromosomal sex, 326 
Chronic prostatitis/chronic pelvic pain 
syndrome (CP/CPPS), 98 
Chronic renal disease, 18, 19 


Chronic renal failure, 64-67 
vs. acute renal failure, 64 
causes of, 64, 65 
consequences of, 65t 
Chronic renal insufficiency 
diagnosis of, 64t 
CIC, 274, 290 
Ciprofloxacin 
for chancroid, 110t 
for gonococcal infection, 120t 
for granuloma inguinale (Donovanosis), 
1146 
for urethritis, 120 
Circumcision, 340 
for hydronephrosis, 240 
CIS. See Carcinoma in situ (CIS) 
Cisplatin, 187, 197 
for neuroblastoma, 389 
Citrate, 218 
Clarithromycin 
for Iymphogranuloma venereum (LGV), 
112 
Clean intermittent catheterization (CIC), 
274, 290 
Clindamycin 
for perinephric abscess, 87 
Clitoroplasty 
for ambiguous genitalia, 328 
Cloacal anomalies, 290 
Clomipramine 
for primary premature eyaculation, 354 
Clonidine suppression test, 382 
Coitus, 192 
Colchicine, 323 
Cold knife 
for urethral stricture, 311 
Collagenase in/ections, 323 
Collagen iniections, 258, 284 
Colon conduit, 279 
Color Doppler ultrasonography 
testicular blood flovv, 17 
Color duplex ultrasonography 
of Peyronie”s disease, 323 
Colorectal surgery 
causing ureteral in)ury, 146 
Combination therapy 
for primary nocturnal enuresis (PNE), 
31, 36 
Compressive sling, 286 
Computed tomography (CT), 2-3 
of abdominal masses in children, 10 
of acute pyelonephritis, 77 
of adult polyeystic kidney disease 
(ADPKD), 50, 51 
of angiomyolipoma, 168 
of bladder adenocarcinoma, 180 
of bladder diverticula, 262 
of congenital renal eystic disease 
(CRCD), 48 
of Cushing”s syndrome, 374 
of fistula, 254 
of genitourinary tuberculosis, 92 
helical 
flank pain, 28 
of idiopathic retroperitoneal fibrosis, 
103, 104, 104f 
of male urethral carcinoma, 192 
of neuroblastoma, 386 
of perinephric abscess, 86, 88 
of primary aldosteronism, 378 
of primary retroperitoneal tumors, 170, 
172 
of radiolucent filling defects, 26, 27 
of renal calculi, 228 
of renal cell carcinoma, 162 
of renal inyury, 130 
of renal masses, 12 
of renal pelvis cancer, 184, 18öt, 187 
of renal vein thrombosis (RVT), 70, 71 
of rhabdomyosarcoma of lovver urinary 
tract, 188 
of septic shock, 84 
of solid testicular mass, 200 
spiral 
for calculi, 218 
for pelvic fracture, 134 
for renal artery stenosis, 72 
of testicular tumors in children, 206 
of transitional cell carcinoma of the 
bladder, 174 
of upper urinary tract, 8 
of ureteral calculi, 232 
of ureteral iniury, 139 
of urinary tract infection (UTI) in 
children, 82, 83 
of VVilms” tumor, 164, 166f 


Computed tomography (CT) eystogram 
for bladder inğury, 149 
for ruptured bladder, 148 
Conditioning therapy 
for primary nocturnal enuresis (PNE), 34 
Congenital adrenal hyperplasia (CAH), 326 
Congenital anorchism, 334-335 
Congenital diverticula, 264 
Congenital incontinence, 45, 46 
Congenitally obstructing urethral 
membrane, 294 
Congenital renal eystic disease (CRCD), 
48-49 
Congenital syphilis, 108 
Congenital valves, 356 
Congestive heart failure 
acute renal failure, 61 
Constipation, 41, 274 
childhood incontinence, 42 
Continence, 296 
Contusions 
of bladder, 148 
Cortical rim sign, 130 
Corticosteroids 
for genitourinary tuberculosis, 91 
Corticotropin-releasing hormone (CRH), 
372 
Cortisol, 318 
Costovertebral angle (CVA), 128 
CP/CPPS, 98 
CRCD, 48-49 
Creatinine, 212, 296 
Cremasteric reflex, 14, 17 
CRH, 372 
Cryptorchidism, 2, 338-339 
CT. See Computed tomography (CT) 
Cushing”s syndrome, 372-373, 372f 
clinical features of, 374f 
etiology of, 372t 
Cutis laxa, 264 
CVA, 128 
Cyclophosphamide 
for idiopathic retroperitoneal fibrosis, 
104 
for neuroblastoma, 389 
Cyclosporine 
for idiopathic retroperitoneal fibrosis, 
104 
Cystadenomas 
papillary, 340 
Cystectomy. See also Radical eystectomy 
partial 
for bladder adenocarcinoma, 182 
for rhabdomyosarcoma of lovver urinary 
tract, 188 
for transitional cell carcinoma (TCCA) 
of bladder, 177 
Cystic lesions 
of urinary tract, 10 
Cystic nephroma, 48, 49 
Cystic partially differentiated 
nephroblastoma, 48, 49 
Cystine stones, 224-225 
Cystinuria, 224 
Cystitis, 28 
vs. pyelonephritis in children, 80 
in vvomen, 78—79 
Cystocele repair, 272 
Cystography, 3, 250 
of bladder diverticula, 260f 
of bladder inyury, 149 
of fistula, 254 
of ruptured bladder, 148, 148f, 150f 
of urethral disruption, 153 
Cystoplasty 
augmentation 
for genitourinary tuberculosis, 93 
Cystoscopy, 2, 7, 154 
of flank pain, 29 
flexible 
for urethral realigment, 155 
of hematuria, $ 
of rhabdomyosarcoma of lovver urinary 
tract, 188 
of urinary diverticula, 266 
Cystourethroscopy, 284 
of fistula, 254 
of urethral stricture, 310 
Cysts, 302 
Cytokeratin, 180 


D 

DDAVP. See Desmopressin acetate 
(DDAVP) 

Dehydration, 232 

Denys-Drash syndrome, 164 


Depression, 350, 352 
DESD, 44 
Desmopressin acetate (DDAVP), 32, 33 
for primary nocturnal enuresis (PNE), 
31, 34, 35-36, 35t 
Detrol LA 
for primary nocturnal enuresis (PNE), 
35 
Detrusor 
hyperreflexia of, 44 
overactivity of, 279 
Detrusor-external sphincter dyssynergia 
(DESD), 44 
Dexamethasone, 372 
Dexamethasone suppression test, 374 
DGI, 121 
DHT, 318, 330 
Diabetes mellitus, 320, 340 
Diagnostic studies, 2—3 
Diet, 354 
high-protein, 221 
Dietary fat, 221 
Dietary magnesium, 221 
Dietary phosphorus, 221 
Dietary potassium 
in chronic renal failure, 65 
Dietary protein 
in chronic renal failure, 65 
Dietary purines, 221 
Dietary risk factors 
for stones, 220 
Dietary sodium, 221 
Differential renal vein plasma renin assay 
renal artery stenosis, 72 
Digital rectal examination 
for prostate carcinoma, 178 
for urethral stricture, 310 
Dihydrotestosterone (DHT), 318, 330 
Dilation 
for urethral stricture, 311 
Dimercaptosuccinic acid (DMSA), 82, 83 
Dissecting aneurysm, 68, 68f, 69 
Disseminated gonococcal infection (DGI), 
121 
Distal ureterectomy 
vvith reimplantation, 187 
Ditropan 
for primary nocturnal enuresis (PNE), 
35t 
vvith imipramine hydrochloride 
(Tofranil), 36-37 
Diuresis renography, 23, 238, 242, 296 
of neonatal hydronephrosis, 25 
of renal hypoplasia, 56 
Diuretics 
chronic renal failure, 67 
Diverticula 
acquired, 264 
anterior urethral, 23 
bladder, 260-261 
in children, 264-265 
calyceal, 48, 49, 228 
congenital, 264 
Hutch, 260 
urachal, 266 
urethral 
adult female, 302-303 
DMSA, 82, 83 
Donovan bodies, 114 
Donovanosis. See Granuloma inguinale 
(Donovanosis) 
Dopamine, 382 
Doppler imaging 
of erectile dysfunction, 2 
of testicular rupture, 156 
Doppler studies 
of renal vein thrombosis (RVT), 70, 71 
Double-dye test, 254 
Double-/ stent, 141 
Dovvn syndrome, 318 


Doxazosin 

for genital herpes, 117 
Doxorubicin 

for neuroblastoma, 389 
Doxyeycline 


for epididymitis, 100 
for gonococcal infection, 120t, 121 
for granuloma inguinale (Donovanosis), 
1146 
for İymphogranuloma venereum (LGV), 
112 
for nongonococcal urethritis, 1216 
D-penicillamine, 224 
Drash syndrome, 56 
Dribbling, 302 
Drug-induced priapism, 362 


Dry orgasm, 356 
Duplex ultrasonography 

of renal artery stenosis, 72 
Dupuytren”s contracture, 320, 322 
Dvvarf kidney, 56 
Dye tests, 252-254 
Dynamic pharmacocavernosometry/ 

cavernosography 

of Peyronie”s disease, 323 
Dysgerminomas, 330 
Dysmorphic red blood cells, 7 
Dyspareunia, 302 
Dysuria, 302 


E 
Eagle-Barrett syndrome, 236 
Ectopic testis, 338 
Ectopic ureterocele, 248-249, 356 
prenatal ultrasonography, 21t 
Ehlers-Danlos syndrome, 264 
Efaculation, 356 
premature, 348 
rapid, 350 
retrograde, 356-357 
Eğaculatory disorders, 350 
Elderly 
urethral strictures in, 312 
Electrocautery 
for renal pelvis cancer, 184 
Electrolytes, 212 
Elmiron 
for prostatitis, 98 
Embryonal cell carcinoma, 330 
Emergeney laparotomy 
for ureteral inyury, 139-140 
Emergent laparoscopy 
renal inyury, 131 
Emission, 356 
End cutaneous ureterostomy, 238 
Endocrine therapy 
for benign prostatic hyperplasia (BPH), 
190 
for prostate carcinoma, 178 
Endopyelotomy 
of ureteropelvic function obstruction 
(UPD, 52, 54t 
Endoscopic evaluation 
for renal pelvis cancer, 184 
Endoscopic incision 
for bladder diverticula, 263 
Endoscopic stents 
for ureteral inğuries, 142 
Endoscopic ureterocele, 250 
Endoscopy 
for uric acid calculi, 223 
Endotoxemia 
pregnancy 
acute pyelonephritis, 76 
Endovascular stents 
for renal artery stenosis, 72 
Enemas 
for constipation, 274 
Enuresis. See Primary nocturnal enuresis 
(PNE) 
Ephedrine, 358 
Epidermoid eysts, 208 
Epididymectomy 
for genitourinary tuberculosis, 92 
Epididymitis, 14, 15, 17, 100-101, 308 
acute, 3 
Epinephrine, 382 
Erectile dysfunction, 348-349, 352 
imaging studies of, 2 
psychogenic, 352 
vvith spina bifida, 275 
Erection 
artificial, 300 
Ergot alkaloids 
causing idiopathic retroperitoneal 
fibrosis, 102 
Erythrocyte sedimentation rate (ESR) 
in genitourinary tuberculosis, 91, 92 
in idiopathic retroperitoneal fibrosis, 102 
Erythromycin 
chancroid, 110t 
for epididymitis, 100 
for gonococcal infection, 121 
for granuloma inguinale (Donovanosis), 
114, 114 
for nongonococcal urethritis, 121 
for recurrent urethritis, 122 
Erythropoietin 
for chronic renal failure, 67 
Escherichia coli 
acute pyelonephritis, 76 
genitourinary tuberculosis, 90 


perinephric abscess, 86 
urinary tract infection (UTT) 
vvomen, 78 
ESR. See Erythroeyte sedimentation rate 
(ESR) 
Estrogen cream 
for childhood urethral prolapse, 40 
Estrogen therapy, 279, 328 
ESVVL. See Extracorporeal shock vvave 
lithotripsy (ESVVL) 
Etoposide 
for neuroblastoma, 389 
Excision 
of urethral diverticulum, 305 
of urethral stricture, 312 
Exercise, 354 
Exercise tolerance, 350, 352 
External beam radiation, 192 
for female urethral carcinoma, 194 
External genitalia 
physical examination of, 1 
External ureteral inyuries, 137 
treatment of, 141 
External violence 
ureteral inğury from, 136-143 
Extracorporeal shock vvave lithotripsy 
(ESVVL), 218, 224, 228, 230, 234 


F 
Failed anti-incontinence surgery 
videourodynamic study of, 269f 
Falls, 138 
from heights 
blunt urologic inyury, 128 
Famciclovir, 116, 117 
Familial tendency 
for solid testicular mass, 200 
Family counseling 
for bladder exstrophy, 256 
Fat 
vvith angiomyolipoma, 168 
dietary, 221 
Females 
vvith eystitis, 78-79 
vvith genitourinary tuberculosis, 90 
vvith infection stones, 226 
lactating 
vvith granuloma inguinale 
(Donovanosis), 114 
perineum, 290 
vvith pseudohermaphroditism, 326 
vvith stress urinary incontinence (SUD), 
268—269 
vvith urethral carcinoma, 194-195 
vvith urethral diverticulum, 302-303 
vvith urethral inğury, 152 
vvith urinary tract infection (UTD, 78-79 
Feminizing genitoplasty 
for ambiguous genitalia, 328 
Fertility 
vvith testicular trauma, 156 
Fetus 
bladder, 20 
kidneys, 20 
testicular torsion, 17 
urine, 20 
Fiber 
for constipation, 42, 274 
Fibrin, 141 
Fibrosarcomas, 170, 340 
Fibrous dysplasia 
vvith renal artery stenosis, 72 
treatment of, 72 
Finasteride 
for prostatitis, 97, 98 
Fistula, 143, 146 
Fistulography, 290 
Flank 
blovvs to 
blunt urologic inyury, 128 
Flank pain, 28-29 
in adult polyeystic kidney disease 
(ADPKD), 50 
Flap-valve mechanism, 247 
Flexible eystoscopy 
for urethral realigment, 155 
Fluid restriction 
for primary nocturnal enuresis (PNE), 
34t 
Fluid resuscitation 
for septic shock, 84, 85 
Fluids 
1ovv consumption of, 221, 232 
Fluorescent treponemal antibody 
absorption test (FTA-ABS), 108 
Fluoroquinolones 


index 


for acute pyelonephritis, 77 
for prostatitis, 98 
for urinary tract infection (UTT) in 
vvomen, 78 
Fluoroscopy 
for pelvic fracture, 134 
5-fluorouracil, 192, 196 
Foley catheter, 154, 155, 296 
indvvelling, 216, 226 
Follicle-stimulating hormone (FSH), 318, 
366 
Folliculitis, 340 
Food allergy 
for primary nocturnal enuresis (PNE), 33 
Fournier”s gangrene, 340 
Fovvler-Stephens procedure, 236, 338 
Freer elevation, 300 
FSH, 318, 366 
FTA-ABS, 108 
Functional Classification system, 278 
Furosemide, 242 
Fusiform aneurysms, 68, 68f, 69 


G 
Gamete intrafallopian transfer (GIFT), 258 
Ganglioneuromas, 170 
GAP, 300 
Gender 
idiopathic retroperitoneal fibrosis, 102 
Genetics 
adult polyeystic kidney disease 
(ADPKD), 50 
primary nocturnal enuresis (PNE), 30-32 
Genital blisters, 117 
Genital cutaneous island flaps 
of urethral stricture, 312 
Genital herpes, 116-117, 124t 
Genital herpes simplex virus (HSV), 124 
Genitalia 
ambiguous, 326-329 
external 
physical examination of, 1 
Genital ulcers, 109, 111, 113, 115, 
124—125 
infectious causes of, 124t 
Genitourinary tuberculosis, 90-91 
female, 90 
male, 90 
Gentamicin 
for acute pyelonephritis, 77 
for acute pyelonephritis in pregnancy, 76 
for granuloma inguinale (Donovanosis), 
114 
for urinary tract infection (UTT) in 
children, 83 
Germ cell tumors 
nonseminomatous, 202 
nonseminomatous mixed 
in children, 204 
Gerota”s fascia 
preliminary vascular control before 
opening, 131-132 
GIFT, 258 
Glans approximation procedure (GAP), 300 
Glomerular disease 
hematuria, 6 
Glomerulocystic disease, 49 
Glomerulonephritis, 6 
Glucagon stimulation test, 382 
Giycohemoglobin 
chronic renal failure, 65, 66 
Glycosaminoglycans, 218 
Gn-RH, 318, 334 
Gonadal dysgenesis, 330 
Gonadal sex, 326 
Gonadal stromal tumors 
in children, 204 
Gonadal tumors, 330 
Gonadoblastomas, 204, 330 
Gonadotropin-releasing hormone (Gn-RH), 
318, 334 
Gonococcal infection 
treatment of, 120t 
Gonococcal urethritis, 118-122 
Gonorrhea, 308 
Gout, 232, 320 
Gracilis myocutaneous flap 
for serotal in)ury, 158 
Granuloma inguinale (Donovanosis), 
114—115, 124, 124t 
Grovvth hormone, 318 
Gubernacular veins, 364 
Gunshot vvounds, 152 
blast effect in, 136f 
and ureteral inğury, 136 
Gynecologic examination, 2 
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Gynecologic surgery 
causing ureteral in)ury, 146 


H 
Haemophilus ducreyi, 110, 111, 124 
Hair 
physical examination of, 1 
Haloperidol, 356 
Harvesting sperm, 358 
hCG. See Human chorionic gonadotropin 
(hCG) 
Helical computed tomography (CT) 
flank pain, 28 
Hemangioma, 11 
Hemangiopericytomas 
malignant, 170 
Hematocele, 15, 156 
Hematoma 
perineal butterfly, 152 
Hematuria, 6-8 
vvith adult polyeystic kidney disease 
(ADPKD), 50 
evaluation of, 1, 6 
vvith pelvic iniury, 134 
vvith radiolucent renal pelvic or ureteral 
filling, 26 
vvith renal pelvis cancer, 184 
vvith ruptured bladder, 148 
vvith ureteral calculi, 232 
vvith urethral inyuries, 152 
Hemiacidrin, 226 
Hemodialysis 
chronic renal failure, 65 
Hemoglobin electrophoresis, 360 
Hendren technique, 242 
Henoch-Schonlein purpura (HSP), 14 
Hepatoblastoma, 11 
Hepatomegaly, 11 
Hermaphroditism, 326 
Hernia, 14, 15 
in children, 344-345 
inguinal, 258, 344, 344f 
Hernia uteri inguinale, 330 
Herniorrhaphy, 340, 344 
Herpes simplex virus (HSV), 116-117 
recurrent infection, 116 
HIFU 
for benign prostatic hyperplasia (BPH), 
190 
High-flovv states, 360t 
High-intensity focus ultrasonography 
(HIFU) 
for benign prostatic hyperplasia (BPH), 
190 
High-protein diet, 221 
High residual urines, 274 
High-velocity missiles, 136 
Hinman-Allen syndrome, 266 
History, 1 
primary nocturnal enuresis (PNE), 33 
HIV 
chancroid, 110 
İymphogranuloma venereum (LGV), 112 
Holmium YAG laser 
for renal pelvis cancer, 184 
Homovanillic acid (HVA), 388 
24-hour urinary excretion of, 392 
Hormonal stimulation test, 334 
Horseshoe kidney, 230 
24-hour urinary excretion 
of catecholamines, 392 
24-hour urine collections, 212, 220 
24-hour urine samples, 382 
HSP, 14 
HSV, 116-117 
recurrent infection, 116 
Human chorionic gonadotropin (hCG), 16, 
200, 318, 330, 334 
Human immunodeficiency virus (HIV) 
chancroid, 110 
İymphogranuloma venereum (LGV), 112 
Human papillomavirus penile carcinoma, 
196 
Hutch diverticula, 260 
HVA, 388 
24-hour urinary excretion of, 392 
Hydration, 221 
Hydrocelectomy, 344 
Hydroceles, 14, 15, 204, 342, 344, 344f 
in children, 344-345 
variants of, 344 
Hydrocolpos 
prenatal ultrasonography, 21 
Hydrocortisone 
for genital herpes, 117 
Hydrometrocolpos, 11 
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Hydronephrosis, 18, 19, 20-25, 29, 48, 49, 
53, 56, 188, 240, 248, 262, 274 

acute renal failure, 60, 61 

antenatal, 20-25 

bilateral, 24, 50 

idiopathic retroperitoneal fibrosis, 103 

neonate, 24-25 
Hydroureteronephrosis, 278 
21-hydroxylase deficiency, 328 
17-hydroxyprogesterone, 328 
Hymen 

imperforate 

in neonates, 40 

Hymenotomy, 40 
Hyoscyamine (Levsinex TC) 

for primary nocturnal enuresis (PNE), 

35t 

Hypercalciuria, 212 
Hyperoxaluria, 212, 220 
Hyperparathyroidism, 212, 220 
Hyperprolactinemia, 326 
Hypertension, 386 

renal artery aneurysm (RAA), 68 

renal artery stenosis, 72 
Hyperuricosuria, 212, 220 
Hypocitratruria, 212, 220 
Hypogonadism, 326, 352 
Hypokalemia, 378 
Hypospadias, 300-301 
Hyposthenuria, 296 
Hysterectomies 

causing ureteral in)ury, 146 


I 
1A-DSA 
renal artery stenosis, 72 
Tatrogenic reflux, 250 
Tatrogenic tuberculosis, 92 
Tatrogenic ureteral inyury, 146-147 
ICA 
rupture 
adult polyeystic kidney disease 
(ADPKD), 50 
ICSİ, 258, 358 
1diopathic hyperplasia 
zona glomerulosa, 376 
1diopathic retroperitoneal fibrosis, 102-103 
etiology of, 102, 102t 
pathology of, 102-104 
symptoms of, 102, 102t 
1diopathic scrotal edema (ISE), 14 
Heal interposition 
genitourinary tuberculosis, 92 
İmaging-guided percutaneous drainage 
perinephric abscess, 86 
lmaging studies, 2-3 
Imipramine hydrochloride (Tofranil), 358 
for primary nocturnal enuresis (PNE), 
31, 34-35, 35t 
vvith oxybutynin, 36-37 
Imiquimod, 196 
Immunosuppression 
perinephric abscess, 86 
Imperforate anus 
common forms of, 289f 
Imperforate hymen 
in neonates, 40 
Incidentalomas, 384 
Incomplete androgen resistance syndrome, 
330 
İncontinence 
in children, 40-41 
evaluation of, 40 
congenital, 45, 46 
in infants, 274 
neurogenic, 44, 45 
overflovv, 45, 46 
postprostatectomy, 284-285 
urinary, 44—45 
India, 114 
Indvvelling Foley catheter, 216, 226 
Infantile polyeystic kidney, 11 
prenatal ultrasonography, 21 
Infants 
anoplasty, 290 
incontinence in, 274 
maternal genital tract infections, 118 
medullary pyramids, 56 
pelvic masses, 10 
renal vein thrombosis (RVT), 70-71 
Infection stones, 226-227 
Infertility 
vvith bladder exstrophy, 258 
incidence of, 338 
in men, 342 
Ingelman-Sundberg procedures, 279 


İngüinal hernia, 258, 344, 344f 
İngüinal İyphadenectomy 
for penile carcinoma, 198 
Ingüinal orchiectomy 
for pediatric testicular tumors, 206 
INH 
for genitourinary tuberculosis, 91, 92 
INSS, 386, 388t 
Interlabial mass, 40, 41 
International Neuroblastoma Staging 
System (1NSS), 386, 388t 
International Prostate Symptoms Score 
(İPSS), 190 
International Scale of Vesicoureteral 
Reflux, 246f 
Interstitial cell tumors, 208 
Intestinal atresia, 11 
Intra-arterial digital subtraction 
angiography (1A-DSA) 
renal artery stenosis, 72 
Intracranial aneurysm (ICA) 
rupture 
adult polyeystic kidney disease 
(ADPKD), 50 
İntraeytoplasmic sperm iniection (ICSD, 
258, 358 
Intraoperative radiation therapy (IORT) 
for primary retroperitoneal tumors, 172 
Intravaginal torsion 
congenital abnormalities associated vvith, 
16f 
Intravenous pyelogram (IVP), 242 
of acute pyelonephritis, 77 
pregnancy, 76 
of bladder diverticula, 262 
of genitourinary tuberculosis, 91, 92 
of iatrogenic ureteral inyury, 147 
of idiopathic retroperitoneal fibrosis, 
104 
of neurogenic bladder, 279f 
of renal cell carcinoma, 162 
of renal papillary necrosis (RPN), 
94,95 
of renal pelvis cancer, 184 
of renal vein thrombosis (RVT), 70 
of urethral diverticulum, 304 
Intravenous urography (1VU) 
of fistula, 254 
of flank pain, 28 
of radiolucent filling defects, 27 
of stones, 220 
of upper urinary tract, 8 
of ureteral calculi, 232 
of ureteral iniury, 139 
Intravesical immunotherapy 
for transitional cell carcinoma (TCCA) 
bladder cancer, 174 
Invertogram, 290 
In vitro fertilization (IVF), 364 
TORT 
for primary retroperitoneal tumors, 172 
IPSS, 190 
İris 
1oss of, 164 
Iron supplements 
for chronic renal failure, 67 
schemic nonsickle cell priapism, 360 
ISE, 14 
1soniazid (INH) 
for genitourinary tuberculosis, 91, 92 
1sotope renography 
renal artery stenosis, 72 
IVF, 364 
IVP. See Intravenous pyelogram (İVP) 
IVU. See Intravenous urography (1VU) 


d 

Tarisch-Herxheimer reaction, 109 

Teune”s asphyxiating thoracic dysplasia, 49 
 ureteral stent, 254 

Tuvenile nephronophthisis, 49 


K 
Kalicinski plication techniques, 242 
Kayexalate, 62 
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of rhabdomyosarcoma of lovver urinary 
tract, 188 
of transitional cell carcinoma of the 
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vvith genitourinary tuberculosis, 90 
vvith pseudohermaphroditism, 326 
vvith sexual dysfunction, 352-353 
urethra, 152-153 
vvith urethral carcinoma, 192-193 
vvith urethral stricture, 308-309 
Malignant hemangiopericytomas, 170 
Malignant schvvannomas, 170 
Mannitol, 62 
Manual detorsion, 17 
Manual disimpaction 
for constipation, 274 
MAO inhibitors, 356 
for primary premature eyaculation, 354 
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prenatal ultrasonography, 21t 
Multiple endocrine neoplasia (MEN), 380 
Multiple sclerosis, 278 
Mumps orchitis, 15 
ation, 288 
Musculoskeletal contractures, 230 
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ultrasonography of 
for ambiguous genitalia, 328 
urinoma of, 252 
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pain, 1 
prosthesis, 354 
regions of, 308 
total disassembly of, 258 
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septic shock, 85 
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dietary, 221 
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for ambiguous genitalia, 326 
for erectile dysfunction, 348 
for primary nocturnal enuresis (PNE), 33 
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of genitourinary tuberculosis, 91 
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PNE. See Primary nocturnal enuresis 
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Posterior sagittal anorectoplasty Peha 
procedure (PSARP), 290 
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inğuries of, 154 
strictures of, 313, 314 
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early management of, 294-296 
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Potassium 
dietary 
in chronic renal failure, 65 
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323 
PPU, 302 
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Pregnancy 
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acute pyelonephritis, 76 
granuloma inguinale (Donovanosis), 114 
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Premature efaculation, 348 
pharmacologic treatment of, 354 
psychological intervention for, 354-353 
Prenatal ultrasonography 
antenatal hydronephrosis, 20 
genitourinary anomalies detected by, 21t 
Prerenal azotemia 
causes, 60 
Pressure-sink effect 
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drug-induced, 362 
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Primary aldosteronism, 376-377 
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Primary nocturnal enuresis (PNE), 30-31 
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management, 31, 34-37 
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pharmacologic treatment of, 354 
psychological intervention for, 354-353 
Primary retroperitoneal tumors, 170-171 
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Primary syphilis, 108-109 
Princeton guidelines, 354t 
Processus vaginalis, 344 
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for primary premature eyaculation, 354 
Prolactin, 326 
Prolonged labor, 252 
Prostaglandin E, 354 
Prostaglandins, 232 
Prostate 
carcinoma of, 18, 178-179 
biopsy for, 178 
physical examination for, 178 
massage 
for prostatitis, 97, 98 
pain, 1 
physical examination of, 2 
Prostatectomy 
radical (See Radical prostatectomy) 
Prostate-specific antigen (PSA), 178, 190, 
360 
Prostatitis, 96-97, 308 
Protein 
excess dietary intake of, 232 
Proteinuria, 7 
chronic renal failure, 65 
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perinephric abscess, 86 
urinary tract infection (UTTD) 
vvomen, 78 
Prune-belly syndrome (PBS), 23, 24, 
236-239, 236f, 238f, 264 
prenatal ultrasonography, 21 
renal dysplasia, 58 
PSA, 178, 190, 360 
PSARP, 290 
Pseudocapsule, 170 
Pseudo-Cushing”s syndrome, 372 
Pseudohermaphroditism, 326 
Pseudomonas, 100 
Pseudomonas aeruginosa, 86 
Psoas hitch of bladder, 92, 141, 146 
Psychogenic erectile dysfunction, 352 
Pubovaginal sling surgery 
intraoperative vievv of, 273f 
Pulmonary hypoplasia, 20 
Punch suprapubic tube, 155 
Purines 
dietary, 221 
Pyelography, 19 
Pyelonephritis, 56, 184 
acüte, 28, 76-77 
Pyeloplasty 
renal hypoplasia, 57 
ureteropelvic yunction obstruction (UP7), 
52t 
Pyeloscopy 
radiolucent filling defects, 26, 27 
Pyrazinamide (PZA) 
for genitourinary tuberculosis, 91, 92 
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Q-tip examination, 44 
Quercetin 
prostatitis, 98 
Quiet vagina 
for primary premature eyaculation, 354 


R 
RAA, 68-69 
Radiation-induced necrosis, 252 
Radiation therapy 
for female urethral carcinoma, 194 
for primary retroperitoneal tumors, 172 
Radical eystectomy 
for bladder adenocarcinoma, 182 
for transitional cell carcinoma (TCCA) 
bladder cancer, 176 
Radical nephrectomy 
of VVilms” tumor, 166 
Radical orchiectomy 
for nongerminal cell testicular tumors, 
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Radical pelvic surgery 
causing ureteral in)ury, 146 
Radical penectomy 
for male urethral carcinoma, 192 
Radical prostatectomy, 46 
posterior urethral strictures after, 314 
for prostate carcinoma, 178-179 
Radiography. See a/so Chest radiography 
of Peyronie”s disease, 322 
Radioisotope investigations 
genitourinary tuberculosis, 92 
Radiologic imaging 
of VVilms” tumor, 164 
Radiolucent filling defects, 26 
Radionuclide studies 
urinary tract, 3 
Radiotherapy 
for penile carcinoma, 196 
Radium implants 
for female urethral carcinoma, 194 
Randolph technique, 236 
Rapid efaculation, 350 
Rectal examination, 2 
vvith urethral inyuries, 152 
Recurrent Herpes simplex virus (HSV) 
infection, 116 
Recurrent urethritis 
treatment of, 1226 
Red blood cells 
dysmorphic, 7 
Red cell casts, 7 
Reflux 
resolution by age, 247t 
Reflux nephropathy, 244 
Reifenstein”s syndrome, 330 
Renal angioplasty 
for renal artery stenosis, 72 
Renal arteriography 
for adult polyeystic kidney disease 
(ADPKD), 50 
for renal artery aneurysm (RAA), 69 
Renal artery aneurysm (RAA), 68-69 
Renal artery embolus, 28 
Renal artery stenosis, 72-73 
Renal artery thrombosis 
renal arteriogram, 131f 
Renal calculi. See Kidney stones 
Renal carcinoma, 28 
Renal cell carcinoma, 162-163 
eystic lesions 
vs. solid lesions, 162 
Renal colic, 232 
Renal eystic disease 
congenital, 48-49 
Renal dysplasia, 56-71 
Renal ectopia, 230 
Renal failure 
acute, 19, 60-75 
causes, 60t, 65 
differential diagnosis, 62t 
acute vs. chronic, 64 
signs, 50 
Renal hypoplasia, 56-71 
Renal iniury, 128-132 
computed tomography, 130, 130f 
Renal insufficiency, 7 
Renal mass, 12-13 
Renal osteodystrophy 
chronic renal failure, 65 
Renal pain, 1 
Renal papillary necrosis (RPN), 94-95 
risk factors, 94, 94f 


symptoms, 94t 
Renal parenchymal dysplasia, 57 
Renal pelvis 
radiolucent filling defects, 26, 27 
Renal pelvis cancer, 184-185 
recurrence of, 186t 
TNM staging of, 186t 
Renal scans, 248 
Renal sonogram, 25t, 240t 
neonatal hydronephrosis, 24 
pregnancy 
acute pyelonephritis, 76 
septic shock, 84 
urinary tract infection (UTT) 
children, 81 
Renal transplantation 
chronic renal failure, 65 
renal vein thrombosis (RVT), 70 
Renal trauma, 129 
Renal tuberculosis, 90 
Renal tubular acidosis, 212 
Renal tumors, 1, 29 
Renal ultrasonography 
acute pyelonephritis, 77 
acute renal failure, 60 
for bladder exstrophy, 256 
childhood urinary incontinence, 43 
Renal vein thrombosis (RVT), 28, 56, 
70—71 
cause, 70 
children, 70-71 
infants, 70-71 
neonate, 71 
Renin-angiotensin-aldosterone axis, 376, 
376f 
Reoperation 
ureteropelvic yunction obstruction (UP7), 
54 
Retrograde eystogram 
pelvic fracture, 134 
Retrograde efaculation, 356-357 
medical therapy for, 358t 
pathophysiology of, 356-358 
Retrograde genitography 
for ambiguous genitalia, 328 
Retrograde pyelogram (RPG) 
for iatrogenic ureteral inyury, 147 
for idiopathic retroperitoneal fibrosis, 
104 
for ureteral in)ury, 140 
for urethral disruption, 153 
Retrograde ureteroscopic tumor removal 
for renal pelvis cancer, 184 
Retrograde urethrography, 154, 340 
for urethral disruption, 154f 
for urethral inğuries, 152 
for urethral stricture, 310, 310f, 311f 
Retroperitoneal İymph node dissection 
(RPLND), 202 
for pediatric testicular tumors, 206 
Retroperitoneal sarcomas, 170 
Retroperitoneal tumors, 170-171 
classification of, 170 
survival vvith, 172 
Retroperitoneal xanthogranulomas, 170 
Retropubic suspension, 272 
Rhabdomyolysis, 62 
Rhabdomyosarcoma, 11, 40, 170, 340 
of lovver urinary tract, 188-189 
TGNM staging system, 188t 
Rifampin 
for genitourinary tuberculosis, 91, 92 
Rifles 
military assault, 136 
Risperidone, 356 
Rokitansky-Küster-Hauser syndrome, 288 
RPG. See Retrograde pyelogram (RPG) 
RPLND 
for pediatric testicular tumors, 206 
RPN. See Renal papillary necrosis (RPN) 
Rubber nipple, 40 
Ruptured bladder, 148—149 
RVT. See Renal vein thrombosis (RVT) 
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Saccular aneurysm, 68, 68f, 69 
Sacral dimple, 40, 41, 42 
Sacral teratoma, 11 
Saline infusion test, 378 
Salt load test, 378 
Sarcoma, 11, 170 
neurogenic, 170 
retroperitoneal, 170 
Sehvvannomas 
malignant, 170 
Scoliosis, 230 


Serotum 
edema of, 156 
idiopathic, 14 
examination of 
for urethral stricture, 310 
exploration of 
for epididymitis, 101 
hematoma of, 156 
infectious conditions of, 340 
in)ury of, 158—159 
mass of 
adult, 340-341 
orchiopexy of, 17 
pain of, 1 
physical examination, 1-2 
svvelling of 
children, 14—17 
ultrasonography of 
for adult scrotal mass, 340 
varicocele of, 364 
Serotum In)ury Scale 
American Association for the Surgery of 
Trauma (AAST), 158t 
Secondary colon adenocarcinoma 
vs. primary bladder cancer, 180 
Selective serotonin reuptake inhibitor 
(SSRD, 356 
for primary premature eyaculation, 354 
Self-catheterization 
for urethral stricture, 311 
Self-esteem 
rimary nocturnal enuresis (PNE), 30 
Seminoma, 202, 330 
Sentinel İymph node dissection 
for penile carcinoma, 196 
Sepsis 
associated vvith urinary tract obstruction, 
220, 234 
Septic shock, 84-85 
Sertoli cell tumors, 208 
Serum creatinine, 24 
Sex determination 
diagrammatic scheme of, 327f 
Sex differentiation, 326 
diagrammatic scheme of, 327f 
Sex partners 
chancroid, 111 
gonococcal infection, 122 
granuloma inguinale (Donovanosis), 114 
Sexual dysfunction, 1 
Sexual function 
spina bifida, 275 
Sexual intercourse 
metabolic equivalents(MET9S), 350 
SFU 
neonatal hydronephrosis scale, 24 
Shattered kidney 
pathologic appearance, 131f 
Shimada classification, 388 
Shohil”s solution 
renal osteodystrophy, 65 
Sickle cell priapism, 360 
Sildenafil (Viagra), 352, 354 
Sitz bath 
childhood urethral prolapse, 40 
Skin 
physical examination of, 1 
Skin flap 
necrosis of, 196 
Sleep apnea 
primary nocturnal enuresis (PNE), 33 
Smoking cessation, 184, 354 
Snuffles, 108 
Society for Fetal Urology (SFU) 
neonatal hydronephrosis scale, 24 
Sodium 
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differential diagnosis of, 304t 
SUL See Stress urinary incontinence (SUT) 
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Thyroid-stimulating hormone (TSH), 318 
Thyroxine, 318 
Tissue surface antigens, 322 
Tobacco, 184 
Tocopherol 
for Peyronie”s disease, 323 
Tofranil, 358 
for primary nocturnal enuresis (PNE), 
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Trabeculated bladder 
vvith urinary diverticula, 266 
Transforming grovvth factor-beta, 322 
Transillumination 
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children, 80 
Transurethral endoscopic diverticulectomy 
for urethral diverticulum, 305 
Transurethral incision of prostate (TUTP) 
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for urethral diverticulum, 305 
Transvaginal needle suspension, 272 
Trauma, 340 
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prenatal 
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UPI. See Ureteropelvic yunction (UP/7) 
Upper gastrointestinal (UGT) series 
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reimplantation of, 141, 247f 
renal dysplasia, 58 
stents, 137, 141, 143, 146, 220, 234, 263 
acute pyelonephritis, 77 
idiopathic retroperitoneal fibrosis, 103 
for primary retroperitoneal tumors, 
170 
septic shock, 85 
tailoring of, 242 
Ureteral bud, 20 
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Ureteropelvic Punction (UP7), 228 
disruption of, 138, 139f, 140f 
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